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THE GEOLOGICAL HALL OF THE AMERICAN MUSEUM OF | unfolding, and the least observant eye watches for the 


NATURAL HISTORY. 
L. P. GRATACAP, 

The development in New York of two public muse- 
ums devoted to art and science has been long watched 
with interest by all who appreciate the refining and 
civilizing influences such institutions exert. Yet these 
museums are insufficiently known to our public, and 
their edicational importance is undervalued. In one 
of them, the American Museum of Natural History, 


THE GEOLOGICAL 


varied and costly collections are exhibited in a series 
of halls, each of which illustrates some special depart- 
ment of science. 

In the large hall, at the top of the building, the col- 
lections of fossils and geological specimens are placed, 
and so arranged that one can walk through the ages of 
the world by taking as many steps as would carry him 
twice the distance of a city block. The visitor starts 
with the lifeless areas of archwan time and rises 
through successive stages of animal life, reviewing as 
he steps from case to case the evolution of new forins, 
noting the disappearance of old ones, until, through 
forms more and more closely allied to those of our 
modern seas and lands, he emerges in the Quaternary 
upon the traces of man. The dullest imagination is 
stirred by this mental recreation of the stages of life’s 
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opening links of the zoological chain. i 

The general arrangement of this series of fossils in 
their chronological succession, as well as according to 
their zoological classification, and to some extent so 
exhibited as to show distinctions between the’ forms 
found in different parts of the country, is unrivaled. 
It has received the highest encomiums, and justly re- 
flects honor upon its curator, Prof. R. P. Whitfield. As 
we enter the hall we encounter on the left specimens of 
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the various rocks which come from areas of archean stra- 
ta, which represent theadamantine flooring upon which 
the sedimentary rocks of the succeeding ages were laid. 

They are crystalline and ore-bearing rocks, devoid 
of fossils, and typify to us a wonderful period, when 
the solidifying crust of the young globe was strained, 
contorted, and wrinkled under the tremendous lateral 
pressure of the contracting sphere, when the elastic, 
semi-rigid strata were thrown into flexures, and under 


the liquefying action of pressure and heat their ele- 


ments were redistributed, mineral crystallizations 
formed, and crevices and faultsevoked. Although it 
seems possible that fucoids or sea weeds may have 
spread themselves in thick sheets along the marine 
margins of the lands, the evidence of any other kind 
of life is shadowy and equivocal. 
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From microscopic study and recent geological sur- 
veys, we have learned that over wide areas volcanic 
forces played their disturbing part in the formation of 
this primal world. Dikes of intrusive lavas are found 
widely distributed through the Huronian beds about 
Lake Superior, in Wisconsin and Canada, while Prof. 
Hitchcock has insisted that many of the White Moun- 
tain peaks in that distant day were active craters, 
down whose sides poured the extended and liquid ma- 
terials which have become crystallized and hardened 
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into the granites and greywackes of to-day. It was a 
period of preparation before the hosts of living forms 
which filled the later seas were ushered in, and the 
mysterious processes of life began their course. 

With one turn from the side of an alcove to the 
other we have passed over centuries of time, and find 
ourselves inspecting the multitudinous remains of 
trilobites, which in the Cambrian age suddenly and in 
greatnumbers made their appearance in the primordial 
ocean. The trilobite, so named from the division ofits 
body into three sections—the frontal parts or glabella, 
the middle or thoracic segments, and the tail or pygid- 
ium—was distantly related to our modern king-crab, 
whose cast-off shells are to-day seen strewn along the 
beaches of Staten and Long Islands. 

(Continued on page 245.) 
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THE COAST SURVEY, 

Those who are familiar with the character of the 
work performed by the Coast Survey while it was un- 
der the direction of Hassler and Bache and Pierce can 
scarcely help feeling a regret that it has been suffered 
to fall into its present deplorable condition. 

During the administration of these men, the Coast 
Survey was looked upon as “out of politics,” its work 
conducted on astrictly business and scientific basis, and 
no officer, whether from the army, navy, or the civil 
service, could hope to retain his position once incom- 
petency or a lack of diligence became apparent. As a 
result, the Coast Survey hydrographic charts came to 
be known for accuracy among navigators the world 
over; the stranger or the native skipper found it so 
easy to approach our coast and enter our harbors by 
their aid that they complained of the laws of com- 
pulsory pilotage; and it was an achievement upon 
which either was justly entitled to pride himself when 
he discovered a shoal, a ledge, or even a solitary sub- 
merged rock not laid down in the Coast Survey charts, 
or, if there, inaccurately determined. After the death 
of that noble old man, Prof. Benjamin Pierce, perhaps 
the greatest. mathematician of his time, there was a 
shortinterregnum during which the Coast Survey had 
practically no head; and then came a period of mis- 
management, not to use a harsher term, in which poli- 
tics, for the first time in the history of the Coast Sur- 
vey, was suffered to exert its malign influences in every 
branch of the service, when original investigation got 
no applause and honest industry no reward. This was 
happily ended by the recent removalof Superintendent 
Hilgard under serious and, so far as has yet appeared, 
unrefuted charges. 

Curiously enough, the office of Chief of the Coast 
Survey having been refused by Prof. Agassiz, of Cam- 
bridge, son of thelate eminent scientist, it was turned 
over to a subordinate of the Treasury department, 
who, however estimable a rnan he may be, is unknown 
to the scientific world, and, it seems, possesses neither 
the experience nor the qualifications which are essen- 
tial to the control and direction of this important work. 

Few persons outside of the Coast Survey are aware 
of the powerful influence which for many years has 
been working to turn the service over to the depart- 
ments of War and the Navy—the geodetic work to the 
one and the hydrographic to the other. . 

The Engineer Corps of the army, it was urged, was 
entirely competent to perform the trigonometrical and ; 
topographical work, and the sounding out of bays, 
rivers, and harbors, the locating of shoals and ledges, 
the observance of tidal phenomena, and the work upon 
the high seas was alleged to pertain to the proper and 
professional duties of the navy. 

Professors Hassler, Bache, and Pierce succeeded in 
making out a strong casein opposition to this. They 
were able to show, with at least sufficient force to con- 
vince those who had the power to make the change 
asked for, that a special training was required to ac- 
curately and intelligently perform the work of the Sur- 
vey, and that those engaged inits conduct should be at 
least temporarily removed from the influence of ‘‘ red 
tapism” and the ‘‘circumlocution office,” and freed 
from the restrictions of military discipline. 

They showed, by a comparison of work in the field, the 
difference between that performed by the army and 
navy officers while with their commands and by these 
same and other officers while under the direction of 
the Coast Survey office, in.which the superiority of the 
latter both in quality and quantity was clearly ap- 
parent. 

But the standard of excellenee established by the 
three noted men whose names have been mentioned it 
is not easy to maintain; the influence exerted by them 
in the service itself, and the confidence that was felt in 
their skill by those without who were interested in its 
success, none but a very able and experienced and 


Once let the old time reputation of the service ‘lessen 
—it seems now to be on the wane—and its mergence 
with departments more or less_ political may be looked 
upon as likely, if not certain. 

amet tat aimee amend 
RAILWAYS IN CHINA. 

Engineers and capitalists have for some time past 
regarded the Celestial Empire as offering one of the ; 
most promising fields for railway enterprises that still 
remains unoccupied. They have manifested, conse- 
quently, avery strong desire to possess it. A dense 
population and large natural resources give undoubted 
assurance of success, could the officials who guard the 
imperial conservatism once be propitiated. But this is 
an obstacle which the most importunate diplomacy has 
not yet succeded in overcoming. If one glancesat the 
later history of China, however, her unwillingness to 
entertain any foreign propositions, without very care- 
ful consideration indeed, can readily be understood. 
The assertion is constantly being made that the empire 
is about to throw off her orientalism, and to become: 
in effect an annex to Europe, as far as the adoption of 
western civilization and methods can produce such a 
transformation. But the change has not come, and 


those familiar with her modes of thought do not re- 
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gard it as possible until some years have passed. Her 
contact with western methods has not shown them to 
be altogether alluring. From experience, the Chinese 
officials have come to have a positive dread of the 
‘““promoters” of foreign enterprises. They have, un- 
fortunately, been taken in so often by irresponsible ad- 
venturers that it is quite possible what we have flat- 
tered ourselves has been an opening wedge may be in 
reality another nail in closing the doors against us. 

It is hard to predict what their course will be. We 
have allowed ourselves to regard them as a very slow 
people; but while their foreign policy has often only 
negative merits, it shows in many cases a justice and 
wisdom of which our own country cannot always 
boast. We are even now in the midst of a dispute with 
China in regard to the question of indemnity for the 
deplorable outrages committed against the Chinese 
laborers in Wyoming and other parts of the West. 
We cannot blame China, if the settlement of this ques- 
tion determines the treatment of our own countrymen 
within the borders of her empire. To injustice, or at 
least retarded justice, we have now added discourtesy. 
The Chinese minister and his suite on their entrance 
into our territory are received,not with the courtesy and 
attention due to their position, and particularly ordered 
by the State Department, but with unequivocal marks 
of disrepect and with churlish demands for credentials. 
These things must all react upon ourselves. We can- 
not outrage a nation, however conservative, with im- 
punity. China is not vindictive, but she has shown 
herself to have a good memory. 

She will hardly permit Americans to take any part 
in the development of her resources while such serious 
grivances remain unanswered. A statement has re- 
cently gone the rounds of the newspapers to the effect 
that several lines of railways had been determined 
upon, and that the contracts for materials had been 
placed in America. It is impossible to find out 
whether the statement is correct or not, but if such 
contracts have been made, the presentantayonistic at- 
titude of our country will be apt to defeat their fulfill- 
ment. It is difficult to know just what they are doing 
in that conservative empire, for it was only a short 
time ago that a prominent English journal stated 
authoritatively that the Chinese were about to intro- 
duce foreign systems for working their coal mines, and 
had arranged with a Belgian firm for the importation 
of machinery and skilled miners. The statement 
brought forth a communication from a Chinese em- 
ploye at the Kaiping Mines, near Pekin, that sucha 
system had already been in use for three years past, 
a part of the plant consisting of a tramway from the 
mine mouth to the nearest canal. There is, conse- 
quently, a railway in actual operation at the present 
time. As the outside world is so unsuccessful in keep- 
ing informed about what has already been done, its 
failure to obtain the secret of what the Government 
proposesto do in the future is hardly remarkable. It 
requires, however, morethaneven the reputed amount 
of American assurance to believe that China will per- 
mit a people who have insulted and assassinated her 
own citizens to take any part in her contemplated im- 
provements until these wrongs have been redressed. 

eee ee eee ere eee 
Economy of Fuel. 

There is no question that the application of many 
mechanical devices to locomotives is calculated to 
effect a saving in fuel, says the National Car-Builder. 
Steam is not used so economically that less could not 
be made to do the work now done by a greater quan- 
tity, and there might be many improvements intro- 
duced that would reduce the temperature of the 
gases being passed into the atmosphere. Skill, inge- 
nuity, and perseverance are, however, required to ap- 
ply the forms of improvement indicated, and great 
difference of opinion may rationally exist among ac- 
complished mechanical engineers as to the probable 


effect. of structural chaiuges proposed with the view of 


promoting economy of heat. But there ought to be 
no room for difference of opinion about the desirability 
of accomplishing saving, when all the changes to be 
effected are the introduction of the means of keeping 
an accurate record of fuel cousumed. It is merely a 
slight change of method to keep the record of fuel con- 
sumed and work done by enginemen instead of engines, 
but the curtailment of waste that results from this 
change is by no means slight. 

There is no line of economy in railway management 
at the present day that promises results equal to that 
of stopping the rushing leaks resulting from senseless 
waste of fuel in locomotive firing. We know of no plan 
that will stop the leakage so effectually as the introduc- 
tion of the premium system of coal accounts. Putting 
on traveling engineers well acquainted with the proper 
methods of firing and fuel saving might do some good 
if these engineers Would insist on their methods being 
followed. But it is an excessively difficult matter to 
get enginemen to change the free and easy style they 
have been brought up to, and which takes no thought 


| of any higher duty than that of getting over the road 


comfortably. The proper and only effectual mode of 
inspiring the enginemen with zeal for fuel saving is to 
make them pecuniarily interested in its results. 
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Drum Making. 

Of a total of 200,000 drums made in this country last 
year, it is said that 178,000 were manufactured in 
Granville, Mass. The old fashioned drum with 
wooden barrel, which was formerly the only kind in 
the market, is being rapidly supplanted by the neater 
and lighter model with a tin barrel. For the manu- 
facture of the latter, tin of various colors is employed, 
blue and red predominating, though the larger quan- 
tity of tin drums are made of a brass imitation. This 
tin comes in sheets of two sizes, 14 by 20 inches and 
20 by 28, the sheets being packed in cases holding 112. 
The process of manufacture is thus described by the 
Springfield Republican: The sheets are first sent to a 
knife, which cuts them into various lengths, from 
which drums of sizes varying from 61 inches across 
the head to thirteen inches are made. This done, the 
strips are each punehed with a hole, then secured and 
tightened together. Hoops are placed on the inside 
rims, and the barrel is then ready to receive the 
sounding skin. - This is generally a sheepskin, which 
is stretched tightly across the head above and be- 
low, and fastened from the outside by hoops. These 
skins are all imported from Liverpool, and cost from 
$1.75 to $2.50 a dozen. Previous to using, they are 
stretched and dried by steam in the winter and by 
the sun insummer. Before being stretched over the 
drum barrels, they are once more inoistened, generally 
in a solution of pure water or slightly ammoniacal. 
Then remains the tightening of the drum hoops. This 
is done either by strings or rods. The first are 
stretched diagonally, leather tighteners being inserted 
to stiffen the sound skins. The rods are hooked on 
one end and screwed at the other. Of this latter 
kind, the consumption is over six times that of the 
older fashioned. 

Wooden drums differ but slightly from the above. 
The barrels are generally bass or white wood, occa- 
sionally oak. The stay hoops are of oak or beech. 
Before the strip of wood can be used, it needs to un- 
dergo many processes, among others being bending, 
planing, and sweating. The first drums made used 
to be boiled in open tanks, and the limit that could 
thus be prepared daily was less than fifty. The in- 
troduction of machinery and more perfect methods 
has increased the daily production, so that 2,000 drum 
pieces is considered nothing more than one man’s fair 
day’s work. The log, usually cut to three feet in 
length, is placed between the teeth of a huge ma- 
chine, and the slicing begins. The knife receives it, 
and, as the log revolves, the piece sliced is received 
ona wooden cylinder and then rolled up. Seventy- 
five thicknesses make one inch of the log. If then the 
log is three feet through, one revolution will yield a 
piece nine feet long, and the total length sliced from 
the log would extend over amile. Cutting machines 
further reduce this huge sheet to the desired lengths. 
A core of six inches thickness is left, which is taken 
out of the jaws and split into drumsticks or tenpins. 
The veneers are heated, then bent, and are soon ready 
to beshaped asadrum. There are also planing and: 
sandpapering machines, all run by water power. The 
strips are put through the bender, from three to six 
at atime. The sticks are smoothed by rolling in re- 
volving barrels, the process being continued for three 
or four hours. 
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Experimental Yellow Fever. 


Dr. Carlos Finlay, of Havana, has published the re- 
sults of several experiments he has made on the inocu- 
lability of yellow fever. He performed the operation, 
or rather got it performed for him by mosquitoes, which 
he caused first to sting a patient suffering from yellow 
fever and shortly afterward a healthy person who 
was to be (with his own consent of course) the subject 
of the experiment. He found that the disease was only 
inoculable from the third to the sixth day. When two 
mosquitoes were employed, so that a double dose was 
given, the symptoms of the experimental disease were 
somewhat more severe than when only a single mosquito 
was used. Of eleven cases of inoculation, six were ef- 
ficacious, one doubtful, and four negative. The period 
of incubation varied from five to fourteen days; the 
symptoms consisted of headache, pyrexia, injection, 
with sometimes an icteric tint of the conjunctiva, and 
in some cases albuminuria. The fever lasted, asin the 
ordinary form, from five to twenty-one days. The 
author believes that this method of producing artificial 
yellow fever will ultimately be found very valuable as 
a prophylactic against the natural and dangerous form 
of the disease.—Lancet. 

re 0 te 

ACCORDING to the American Railroader, it costs a 
little more than 20 cents a mile to run a locomotive, on 
the average. Nearly 8 cents of this is for fuel, 714 for 
pay of engineer and fireman, 4 cent for oil and waste, 
and more than 414 cents for repairs. 
run a locomotive twenty-four miles, a pint of oil will 
run eleven miles, and a pound of waste one hundred 
and twenty-three miles. The locomotives of a railway 
like the Northwestern run a half million of milesa 
month. 


A ton of coal will! 


The National Defense. 

The Select Commission on Ordnance and Gunnery, 
appointed by Congress July 6, 1884, has been taking 
testimony at different manufacturing points in the 
United States, and has now presented its final report 
to the House. The testimony thus gathered shows 
that there cannot to-day be made in the United 
States a steel gun above eight inch caliber, but that 
various companies are willing to undertake the 
operations of casting, forging, rough boring, rough 
turning, and tempering the parts necessary to make 
guns of the largest caliber, provided sufficient re- 
muneration be offered. 

The principal iron companies which appeared be- 
fore the commission differed widely in theiropinion of 
what the proper remuneration should be. While 
some of them required contracts for a long term of 
years, others were content with five. The required 
output varied from one to two thousand tons annu- 
ally to five, six, and even ten thousand tons, accord- 
ing to the caliber, as the risks of manufacture in- 
crease directly with the bore. The figures furnished 
by the Cambria and Midvale companies were about 
$800 per ton. At this rate, the annual amount of the 
contracts would reach as much as eight millions. 
With their previous experience in this direction, the 
Midvale Company refused absolutely to furnish even 
an estimate of what they would require to be guar- 
anteed to make them undertake the manufacture of 
guns exceeding twelve inch caliber. In the case of 16 
inch guns, the risks at first would be enormous. It 
is the general opinion of both the commission and 
private concerns that works which would undertake 
the smaller sizes would in time be able to produce 
the largest required, but experience and education 
will be necessary before the work can be done at 
anything like a reasonable price. The commission, 
however, is unanimous in recommending that all guns 
for use by the army and navy, including those for 
fortifications, shall be constructed in the United 
States. 

The question then arises as to where, and by whom, 
the guns shall be made. The report of the Gun 
Foundry Board shows that the cost of a complete 
plant for casting, forging, rough boring, rough turn- 
ing, and tempering parts of guns up to 100 tons 
would be about $560,000, exclusive of buildings. It 
would seem, therefore, in view of the immense con- 
tracts wanted by private firms, that there must bea 
wide margin of profit to cover the risks, and that it 


; would be advisable for the Government to establish 


a national establishment. If, however, the manu- 
facture of the rough material for steel guns be given 
over to private enterprise, the commission favors the 
appointment of two firms, in order to guard against 
the inconvenience which might arise from the re- 
verses to which any business undertaking is liable, 
and to profit by thecloser attention to the details 
of manufacture, and the consequent greater perfec- 
tion in the product, which would result from such 
a competition. In case the building up and furnish- 
ing of these guns is done by the Government in its 
own factory, the selection of the site for such a fac- 
tory would have to be made with extreme care. It 
would have to be free from any danger of capture 
by hostile forces. It would have to be near the es- 
tablishment furnishing the rough parts of the gun, 
and so located as to enjoy good transportation facili- 
ties both by rail and water, especially the latter, 
since the guns must be delivered at the proving 
ground, at Sandy Hook or Annapolis, before distri- 
bution to the fortifications. The commission does not 
seem to favor an interior location, on account of the 
difficulties of transportation. Where this is accom- 
plished by railroad, due regard must be had to the 
strength of bridges, as such heavy freight is not com- 
mon. Proximity to the centers of skilled labor and 
supplies, as well as the utilization of existing resources 
of the Government, must also be considered. The 
question still remains open as to whether the work 
shall be done wholly or in part by the Government. 
The commission appears to favor the partnership or 
combination system, by which privateconcerns act in 
conjunction with the Government. 

The present capacity of the United States to pro- 
duce armor is lower than its ability to furnish the 
requisite guns, since less attention has been given to 
the subject. The maximum thickness which could be 
produced to-day is twelveinches. Nodefiniteinforma- 
tion could be obtained in regard tothe cost of armor, 
though a number of firms expressed their willingness 
to undertake its manufacture, if the compensation 
were made sufficient. 

The question of marine engines was more readily 
disposed of, for the present equipment of the navy 
yards at Boston, New York, Washington, and Nor- 
folk would enable them, with slight addition of 
more modern tools, to produce all that is required. 
The testimony taken demonstrated the ability of 
American workshops to build engines equal in every 
respect to those made in foreign establishments. 

The commission also reports favorably on our ad- 
vance in naval architecture. Iron and steel war ves- 
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sels can now be built at several of the navy yards in 
this country and in private establishments already in 
operation. If any great number were required at 
short notice, it would be necessary to resort to both 
the national and private ship yards. It was decided 
that the most favorable site for the construction of 
these vessels is on the Delaware River. No difficulty 
would be experienced in increasing the navy at once, 
for the necessary plant is already in existence, our 
iron masters possess the requisite knowledge and their 
workmen the needed skill. 


—~>+-8+o- 


Power Loom Silk Weaving. 


Le Moniteur du Tissage Mecanique des Soteries gives 
the items of expense for power loom weaving, so that 
any intending manufacturer may be able to know at 
once what these are, and by comparing the probable 
expense for weaving, according to the goods pro- 
duced, and adding thereto the permanent expenses 
and the wages to be paid for drawing in and warping 
and the discount to be allowed to customers, he is 
able to find exactly what the goods would cost him. 
The following is the calculation: 


Francs. 
Net price of a mill, driven by a turbine, of 200 power looms, 
at 2,000 francs per 1OOM.... 1.2.2.0... cece eee eee eee eee 400,000 
Interest and depreciation of this capital at 12 per cent..... 48,000 
4 tACKler Bisse iossteceesei: Sees oed ieee den selene haste ee 
2 warehoOuseMen.... . eee secesecce ces ceeee 6 ceeeereees 
2 DOYS ca oe ct bedi hla decdeth rea ues 


1 carpenter and 1 smith................ eee cee eee oe 

LIOASeKeepers.. Heavies c ictus alas es Ged eee see Seo e ees 
Expenses and dues of water 
Horse and: Cart. jie eccs ens Saw eedas ve Se ncee S400 Pee erases 


Cartage.........cee eee cee vee 
THRU LANCE: 1385 5 vois'oic's.015.6 63) a: o'eels Bo stig Mod 61.9.0 Shue wielsiele oe. 
PP AX OB: sxe c34jcis.a,s o5' aie aiete Paiwiate ears 5:8 ets Hele a eiGin cSratelers wid tsteiao 
Tigh tin pe aie oen Viva haee Rosia acanshale ee tarwieysucsians ees oa ahs 
HOA NG a. ocervsialace nis b5e'aiga'diessiayessians Oe'sioase ate sda apace wale sisee we 
Repairs of looms, heal ds, reeds, strapping, shuttles, cards, 
etc., at 100 francs per 1OOM........ 12... cence cece ee eee 20,000 
Repairs of the building...... .. 0... cece cece cece eee e ee 5,000 
Oil, AU BtOrRs. CbC eshte esis essen SeGitwda te aa este werd oeeGience oe 1,000 
FE OVOTICOK CLS wie sosdis shi cd cad Edie) Sein Oe es aa a Sa Sle So 4,000 
Traveling expenses. cs ossecctes cele ceed sews ee erictcs sevens 1,000 
Dining room and wash house for the workpeople (heating, 
ClGs aie 6 cctv acing ala. ais bere dio ercss's gra cpaieracteg aa tad opel ale ohels 3,000 
517,000 


This sum divided between the 200 looms, working 250 
days per year, gives usa result of 2°34 frs. per loom per 
day for a mill driven by water power. For a mill work- 
ing by steam power, we must add 0°15 fr. per loom per 
day, making the total into 2:49 frs. A manufacturer 
starting a mill of 200 looms driven by water power 
must therefore be prepared to meet expenses amount- 
ing to 2°34 frs. per loom per day before calculating 
any profit on his production. 

re. 
Introduction of Railways. 


The following are the dates of the introduction of 
railways in the various countries from 1825 to 1860: 


Bn gan «42.0 d6isacs vedeeweaccee vision’ a stace September 27, 1825 
AUBUIT Swe dives sawed te chines ee thee atid caeticee September 30, 1828 
BY ONCE So ieicezicie ierchss ww bios dsiersien s Saaiwiers ee enerelent October 1, 1828 
United States. si. csieeecsveceia sd ostceee eee act December 28, 1829 
Bel HM es ecarsie eis acersteie So hecere-altte cittehela ot iesaieier hg oleic aschaveverete’, May 3, 1835 
GMM ADY 255 sss Saeeed wash ol ates Sie eee December 7, 1835 
Island of Cuba ........... 0.0. cee cecee cece cnc cees Inthe year 1837 
PRU SSN As sic «csr bh tore a itera lee aie! Yoreiace oreicisield  daimiereiand Sateie April 4, 1838 
MCL Yess shaistete aisle aisiavs lyse ewig oidtercls cie'disia oesiarele'wstsbles 0 September, 1839 
Switzerland vacwccwtacneset while lene Goda saacsen July 15, 1844 
@) AMAL CB isc dee heat cee ee ok waeiea co dea ee .. November 21, 1845 
SD BUM reece o.5e Sacer o cidiare erarelelare’s ero,a ordlesefale 9 alaleldoreiews October 24, 1848 
Canadas sar citasts hast vies deal teak Samawhe Meda cee Sew ade May, 1850 
MOXL CO: 2 sissiiec cnc wrciscatoecscal erect sisted sitet saasos see In the year 1850 
POPU 3s o2sie:d. 5 afevralacatssiciaareise nar (oe eaamsislesisiss Seale: lay 20 In the year 1850 
Sweden...............ee008 Sead eAes vace vee eadan ee In the year 1851 
CHIT oc asin Me eend octets Ae: a beje dejo oe nese cay eee January, 1852 
Hast. Dri C8502 otis ojese a siirscare cane ea b aiabe oer g Fe eaieboares April 18, 1858 
INOLWAY?. dicidi aia undies veel ieee ea sus Sessa ea seca pidedieas July, 1853 
Portugal: vc. ae os ace eee hehe A syed ane owen. Inthe year 1854 
Brazily sid Fo. Suses vin ectaebe need casee st acokcaceees April 30, 1854 
Wichoriay 36 acl Quis eee tae eae es borers September 14, 1854 
COlOMD IA. on. o5 cieustes aiefeieseieaesias'ee ones eis ....danuary 28, 1855 
New South Wales...........e.eceee ee ceeeeee September 25, 1855 
ES YD eos SR cise: dpsed eet eee eee wee January, 1856 
Middle Australia.......... 200 sees cose eee scene eens April 21, 1856 
FIN AGA 6 eras Weta wel Dialereta'eia,tinssla lesa pion isie’e's Wie pierce. etre June 26, 1860 
WUTKCY seo ssceseish es Seta eae te eelaeen sateen October 4, 1860 


+ at 
Lighthouse Hllu mination. 


At the Society of Arts, on March 10, a lecture was 
delivered by Mr. E. Price Edwards “On the Light- 
house Illumination Experiments at South Foreland.” 
The general results of these experiments were that 
while electric arc light was more absorbed in propor- 
tion than gas or oil light as it passed through fog, still 
its greater intensity enabled it to penetrate much 
! further than these. The Berlin core carbons of Messrs. 
Siemens were found to operate best, the core being of 
graphite. The conclusion derived from the experi- 
iments was that for ordinary purposes of lighthouse 
illumination mineral’ oil is best, and that for salient 
headlands, and very powerful lights, electricity is 
best. A six-wick mineral oil lamp burning six hours 
consumes four gallons of oil at 6d., that is to say, 3s., 
including cylinders, ete., whereas a 108 jet gas burner 
for the same period of lighting would cost 10s. for 
coal alone, since it would consume 1,800 cubic feet 


of gas. 
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MECHANICS’ KEYING CLAMP. 

This keying clamp is designed more particularly for 
carpenters’ use, for furnishing an abutment on joist, 
studding, or other timber, and its principal use is in 
connection with wedges for forcing together flooring 
or ceiling. The frame is formed with diagonal side 
flanges, and is constructed to receive and hold jaws 
against the flanges, sothat when the jaws are moved 
longitudinally they will approach and recede from the 
center of the tool, according to the direction in which 
they are moved. The jaws are wedge shaped and ser- 
rated on their inner edges, and each is formed with a 
slot. They are held intheframeby the inwardly pro- 
jecting flanges and screws that pass through openings 


ABERNETHY’S MECHANICS’ 


KEYING CLAMP. 


in the flanges andenter the slots. At the narrow end 
of the frame is a projecting lip, to furnish a broad sur- 
face to wedge a fulcrum against, according to the use 
to which the tool is put. 

When used on joists, it is placed astride the timber, 
and the keys are moved forward until their serrated 
edges come in contact with the timber, when they will 
hold the tool in place, so that any pressure on the nar- 
row end of the frame will cause it to slide down the 
jaws, thereby making them gragp the timber firmly, 
so that the tool will sustain any pressure brought to 
bear upon it without displacement. 

This invention has been patented by Mr. Robert 8S. 
Abernethy, of Rutherford College, Burke Co., N. C., 
who will furnish any further particulars. 
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RECLINING ROCKING CHAIR. 


The inclination of the seat of this reclining rocking 
chair can be readily changed without the ineonve- 
nience of leaving the chair. The rockers, front stand- 
ards, and the diagonal braces, carrying at their for- 
ward ends the seat board, are united by screws or 
bolts. The head board is carried by two strips 
pivotally connected with the brace bar by bolts. 
The arms consist of box-like structures, formed 
of side pieces united by a top strip. A short strip se- 
cured in the rear part of the groove between the 
sides projects so as to be pivotally connected with 
the back bars. The forward ends of the arms are 
supported by bars pivoted to the standards and 
sliding inthe arms. These bars are guided by plates 
secured to the under side of the forward part of the 
arms; and by means of a catch entering notches in 
the upper sides of the bars, the latter can be moved 
outward or inward as required, to change the posi- 
tion of the chair. The small view clearly shows the 
construction of the arm. The canvas or carpet strip 
constituting the body of the seat and back is tacked 
to two strips which are fastened to the seat and 


COEN’S RECLINING ROCKING CHAIR, 


head boards by screws. A rectangular frame, upon 
one end of which is a foot rest, is arranged so that 
it may be pulled forward or shoved in as shown by 
the full and dotted lines. 

This invention has been patented by Mr. George 
W. Coen, of Monticello, Ind. 

ONE of our most sensible contemporaries says: ‘“‘If it 
is a possible thing, the SCIENTIFIC AMERICAN improves 
with each issue. It isthe most interesting and instruc- 
tive scientific publication printed.” 


The Cultivation of Licorice. 


Consul Woodcock, of Catania, Sicily, says that there 
are two species of the licorice plant in his consular 
district. The one sends downa main rgot to the depth 
of from three to six feet, with but f lateral roots; 
the other does not sink so deep in the earth, but 
creeps beneath the surface at a depth of from six 
inches to two feet, the latter being most productive, 
and the most highly prized. It is stated that if the 
licorice plant were cultivated, instead of being allowed 
to grow wild, it would yield much larger results; but 
the Sicilians are of opinion that its culture will not 
pay, so they are satisfied by collecting it as produced 
by nature in its wild state. No useis made of the 
stem except for fuel. The licorice plant grows most 
luxuriantly in the valleys adjacent to streams of 
water; it is, however, found among the foot hills of 
the mountains, but grows less luxuriantly there. It 
requires a moist soil, consisting of a clay loam; the 
climate must be warm, such as is adapted to the 
growth of oranges, lemons, and other semi-tropical 
fruits. It cannot endure frosts, or cold, high altitudes. 
The root continues to grow for four or five years, when 
itis considered in the best condition for gathering. 
The root will continue to grow for ten or twelve years 
longer, but itis not considered so rich in juice-yield- 
ing quality. The crop is gathered from the same 
ground once in four or five years, and on the average 
100 pounds of the root produces 16 pounds of licorice 
paste. 

During the months of June, July, August, and Sep- 
tember, and the first part of Octobef, the root is not 
disturbed, for the reason that it is then in full vegeta- 
tion, and for the further more important reason that 
the ground is dry and baked by the sun, and it is with 
much difficulty and great expense that it can then be 
dug. As soon as the autumn rains set in in sufficient 
quantity to saturate the ground, the root harvest com- 
mences. During the months above mentioned the 
manufactories of licorice areidle, doing little or nothing 
in the way of manufacture. In Catania itself there are 
seven manufactories of licorice, which employ from 
twenty to forty hands each. When the roots are taken 
from the earth, they are bound in bundles and carried 
on the backs of mules from the fields to the factories, 
where they are laid by fora time toseason. When the 
roots are sufficiently cured, men and women with hatch- 
ets cut them in pieces ranging from three to six inches 
inlength. These are then plunged into a vat of water 
and thoroughly washed. They are then crushed in a 
mill of rude construction. It consists of two circular 
stones of lava, one in horizontal position, and the other, 
which is perpendicular, resting upon it. Through the 
center of the upper stone is an axle, to which is attach- 
ed a mule, which revolves it slowly in a circle upon the 
lower stone. A workman with a wooden shovel is con- 
stantly employed in keeping the roots beneath the 
revolving stone. When the roots are sufficiently 
crushed, they are placed with water in kettles and 
boiled for twenty-four hours. They are then removed 
from the kettles and placed beneath a screw press, and 
all the juice, which is thoroughly pressed out, runs 
into a cistern beneath. This juice is pumped from the 
cistern and passed through a sieve into kettles and the 
boiling resumed. The sediment from the strainer is 
again pressed; the contents of the boiling kettles are a 


second time filtered. When boiled to the proper con- | 


sistency, it is removed to a broad shallow kettle over a 
slow fire, where workmen, with spades, continue to 
stir it until it becomes dense enough for paste; it is 
then removed and placed in wooden moulds of the size 
they wish the cakes, or worked by the workmen into 
littlerolls or sticks. When cold and hard, the cakes 
are wrapped in paper and boxes for export. The little 
rolls or sticks of licorice are placed upon shelves to dry, 
and when they become perfectly dry and hard, they 
are packed in laurel leaves in boxes. In preparing the 
root for market, women, with knives, scrape off the 
bark, andthen cut it into pieces of about half an inch 
in length, or as desired by the purchaser. These are 
then dried in the sun, and placed in bags for export. 
ae 
Casting of a Great Gun. 

The fourth attempt to cast the last of the large 
breech-loading rifle cannon for the Government, by the 
South Boston Iron Works, was made on the 5th, and 
was entirely successful. It was witnessed by a number 
of prominent military men, including Lieutenant 
Borup of the army and Lieutenant-Commander Lyon 
of the navy. Several weeks had been spent in prepar- 
ing for this casting. Three large furnaces were used, 
each containing about thirty-five tons of metal. The 
fires were started at nine o’clock on the previous eve- 
ning, and the casting made shortly after noon. The 
gun pit had been prepared with the greatest care; the 
core, which hung down in the middle of it, was one of 
the stoutest and best ever made. At the end of about 
twenty-two minutes, the metal had filled the pit, and 
the rough shape of the last of the 54-ton rifle cannon 
was completed. 

The gun is now cooling, and in several weeks the 
core will be removed and the gun taken from the pit. 
When the present one is finished, the four large guns 
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cast at these works will each be 12 inch bore, and will 
measure 30 feet in length. The powder charge will be 
265 pounds; the weight of projectile, 800 pounds; the 
muzzle velocity, 1,860 feet per second; the muzzle en- 
ergy, 19,000 tons; the pressure per square inch of bore, 
15 tons; and the penetration of iron plate, 23 inches. 
9+ 0 
CONVERTIBLE KEG. 

The keg is of the ordinary form and is hooped in the 
usual manner, except at the head end, where it is pro- 
vided witha hoop having a bail hinged to it. The 
length of the bail issuch that it can only fall to the level 
of and rest against the middle or lower portion of the 
hoop when folded down. When the hoop is applied to 
the keg, the bail may be folded to one side, when it will 


SCHEEL’S CONVERTIBLE KEG. 


lie in line with the hoop, the keg then presenting the 
usual appearance, as though without a bail. After the 
head has been removed and the hoop secured by rivets, 
the keg may be used asa bucket or pail. By the use 
of this device—which is the invention of Mr. John H. 
Scheel, of 5 Front Street, New York city—the sinall 
butter and other packages which are now destroyed 
after the contents have been reinoved may be made to 
serve useful purpcses. 


i 
END GATE FOR WAGONS, 


To the opposite ends of the gate are secured plates, 
preferably made of cast iron, which are sector shaped 
and which fit into recesses formed in the inner surfaces 
of the side boards. The angle formed by the straight 
sides of the plates is a little greater than 90°, so that 
when the gate is let down into a horizontal position the 
edge of the plates will overlap the sides of the box, 
thereby completing the sides to the end of the gate. 
A curved slot is formed in each plate, and at the end 
of each slot is a lateral notch. A bolt passes through 
each slot, through the side boards and through strap 
bolts which are bent over the tops of the side boards and 
extended down to support a cleat extending across the 
under surface of the rear end of the box, and which 
supports the bottom. The bottom is the thickness of 
the gate shorter than the sides, and the cleat thus 
forms a rabbet in which the edge of the gate rests 
when the latter is lowered. The sides, near the bottom 
of their rear ends, are provided with slots for receiving 
the pivots of the gate. When the gate is closed, the 
bolt enters the notch, the lower edge of the gate drops 
into the rabbet, and the pivots rest in the bottom of 
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NOYES & GARDNER'S END GATE FOR WAGONS. 


the slot. Upon being tightened, the bolts draw the side 
boards together. To let down the gate, the bolts are 
loosened, and the gate is raised to bring the pivots into 
the upper ends of the slots, when the gate may be low- 
ered to a horizontal position, the inner end resting on 
the cleat and the outer end being supported by the 
bolts in the curved slots. When lowered, the plates 
form side pieces, which prevent the escape of the con- 
tents of the box over the ends of the end board. 

This invention has been patented by Messrs. A. H. 
Noyes and E. 8. Gardner, of Jefferson, Wis. 
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IMPROVED HEATING STOVE, 

The accompanying engraving shows a stove which 
has heen recently patented by Mr. George A. Taylor, 
of New Hampton, Ia. 
in appearance from stoves in every day use, but in 
the interior are certain cold and hot air flues (re- 
presented by the dotted lines) which, it is claimed, 
add at least twenty-five percent to the heating ca- 


WAH AA 
TAYLOR’S IMPROVED HEATING STOVE. . 


pacity without increasing the consumption of fuel. 
This arrangement does not increase the size of the 
stove nor detract in any way from the outer heating 
surface, but is so placed within the stove that air 
drawn in at the base is brought in direct contact 
with the heated fire pot, from which it passes di- 
rectly above the fire, where it is brought, if possible, 
to a still higher temperature before it again passes 
into the room through the pipesin the upper part 
of the stove. The fire pot is made of cast iron, 
which isa much better radiator of heat than brick, 
and which also allows the fuel to drop evenly when 
shaken, as coal does not burn on this as on other 
material. Surrounding the pot is an open 
lattice work, which adds much to the ap- 
pearance of the stove, while allowing the 
free passage of air to its outer surface. 
Any additional information can be obtained 
by addressing the inventor. 
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AN ENGINE AND BOILER FOR GOOD 
SERVICE, 


The accompanying illustration shows a 
combination of engine and boiler espe- 
cially worthy of the attention of steam users 
desiring moderate powers, the plant for 
which shall occupy but a small space. The 
boilers are made of the best wrought iron, 
vertical seam, double riveted, and are tested 
to 200 pounds before they leave the shop. 
The fire box is stayed in the best man- 
ner, and there are hand holes for cleaning 
the water legs and crown sheet. The en- 
gine is easily accessible in all its parts for 
adjustment and repairs, the valve connec- 
tion being straight, with no offset to wear 
or get out of line and cause extra friction; 
while the wearing surfaces of guides for 
crosshead, crank, and wrist pin are large, 
and each provided with means for taking 
up the wear. The shaft is of best ham- 
mered wrought iron, and has large bear- 
ings. The piston is fitted with springs 
and rings, and all the parts are made of 
sufficient strength to enable the engine to 
fully develop its rated powers. The engine 
frames are very heavy, and the boilers are 
amply large to develop steam for the en- 


A Trade Mark Decision, 
The case of Rogers et al. vs. Rogers e¢ al., decided by 


the Supreme Court of Errors of Connecticut, arose | ing possesses Many novel and new features. 
The exterior does not differ | upon a suit foran injunction to prevent the use of an 


alleged trade mark. The plaintiffs, manufacturers of 
silver plated ware, used the words ‘‘ Rogers & Bro., 
Al,” as their trade mark, and they claimed that the 
use of the words ‘‘C. Rogers & Bro., Al,” by the de- 
fendants constituted an infringement thereof. The 
court, affirming the decision of the court below, denied 
the injunction, on the ground that the defendants’ use 
of their own name was fair and honest and in the 
ordinary course of business. The court said: ‘‘We 
think there is neither authority nor reason in support 
of the doctrine that the fair and honest use of one’s 
name can be enjoined, when it is used in the ordinary 
course of business, in the way and manner in which 
other manufacturers of similar goods are accustomed 
to use their,own names in the preparation for the sale 
of goods. 

Such a rule would operate in restraint of trade, and 
prohibit a person from using the ordinary means which 
all are entitled to in the prosecution of business enter- 
prises. Such a use contains no element of false repre- 
sentation or personationin any just and true sense, and 
while it may be true that a possibility exists that the 
goods of one will be purchased to some extent by per- 
sons who know no distinction, or by the few who sup- 
pose them to be the goods of the other, this condition 
of things is inevitable in trade and commerce, inhering 
in the nature of things, and attaches in kind, if not 
in degree, in all cases where a manufacturer sends 
goods of any particular description, but without dis- 
tinguishing mark, into a district of country where such 
goods were before unknown, and establishing a repu- 
tation there as the manufacturer and vender of such 


goods.” 
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Encouraging Prospect for the City of New York. 


The Ratlway Herald predicts that the construction 
of the Croton aqueduct will open the way to something 
new in the railway business of New York. We expect 
within ten years to see our city honeycombed under- 
neath by railroad lines. The drilling for the aqueduct 
has shown men what can be done in that line. One of 
these days men will go over into Jersey and dig down 
until they reach a level a hundred feet below the bottom 
of the North River. Then they will drill right through 
under New York, and the next thing we know all the 
railroad depots will be in the heart of the city. When 
that time comes, there will be branch lines running up 
and down under the city for freight. The merchant, 
instead of sending his goods down to the dock, will 
take them to the nearest shaft, where an elevator will 
lower them to the cars on the track below. It is probs 
able that such a tynnel would be put right through 
under the East River also. It would be immensely 
profitable in that event. There are 2,000 freight cars 


gine at its full power. For fifteen horse 


power the floor space’ occupied by engine 
and boiler is only 4x6 feet. 

These engines and boilers are made by 
Messrs. 
Philadelphia, Pa. 
rH 0 


THE LOVEGROVE COMBINED ENGINE AND BOILER. 


Lovegrove & Co., 152 North Third Street, | daily sent around New York by the various roads, 


which are bound through east or west. It costs these 


roads now over $5 a car to get these trains around the 


BESSEMER seth ismadein the United States equal|city. On that basis, the tunnels could start with a 


to that made in England. 


business of 810,000 a day. 
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A POSITIVE CYCLOMETER. 
The cyclometer shown in the accompanying engrav- 
It is 
rigidly secured to the under side of the pedal, and its 
weight alone keeps the pedal right side up whenever 
the foot of the rider is removed, which of course is 
veryseldom. When the rider’s foot is upon the pedal, 
the cyclometer is held firmly in place, while it re- 
ceives its motion from the revolution of the crank pin 
in the pedal, which, at every revolution of the wheel, 
must make a revolution of the pedal. The mode of 
connection is by means of a ‘‘Geneva movement,” 
whereby all parts of the recording mechanism are se- 
curely locked, yet without the least friction, except 
when the cog of the finger wheel is in operation. The 


HOYT’S POSITIVE CYCLOMETER. 


internal recording parts are very simple, and are run 
by the use of worm and worm wheel, thereby secur- 
ing a positive movement without the use of ratchets, 
springs, pawls, or levers of any kind. There is no 
chance for a miss or slip, and every revolution of the 
wheel is properly recorded, whether it goes backward 
or forward. It can be connected or disconnected in a 
few moments, and the record can be read from the 
saddle with a little practice and care. 

The cyclometer is the invention of Mr. G. P. B. Hoyt, 
of 202 Lewis Street, New York city, who may be ad- 
dressed for any further particulars. 

0 - 
Sub-Aqueous Photography. 

Photography under curious and novel circumstances 
has recently been attempted at the Forth Bridge, 
where several groups have been taken in the working 
chamber of one of the caissons under a pressure of 
air of 25 pounds to the square inch. It was found 
that this did not have any effect upon the film, but 
that the passage of the rays of light was very greatly 
interfered with by the haze or fog which is 
always found in compressed air. In order 
to get a sharp image, it was necessary that 
the air-compressing machine should be run 
slowly and steadily during the experiments, 
and that the locks which afford entrance 
and exit for men and materials should be 
kept closed, as variations of pressure, either 
upward or downward, increased the haze. 
The photographs were taken by Mr. E. G. 
Carey, assistant engineer, who brought very 
considerable perseverance to the work. He 
obtained the light in the first instance from 
three and afterward from five are lamps of 
1,200 candle power each, and to judge of the 
time of exposure, he first took a group on 
shore under similar conditions of iJlumina- 
tion. Ten seconds were found to give fair 
results, and a series of views in the caisson 
were taken with 12, 20, 25, and 30 seconds’ 
exposure. These proved, on development, 
to be greatly under-exposed, and ten days 
later a second attempt, under similar condi- 
tions, was made, but with exposures of 5, 10, 
and 15 minutes. The plates were, however, 
poor, indistinct, and blurred, and it was evi- 
dent that more light was required. Five 
lamps were then tried, one at either side of 
the group, one behind it, and two lighting 
the remainder of the chamber. This attempt 
gave encouraging results, with 7 and 8 min- 
utes’ exposure. In the final experiments it 
was decided to try the effects of plates of 
exceptional rapidity, similar to those used 
for the most rapid yacht work, and these, 
with an exposure of 14% to 2 minutes, gave 
very fair-results, the lamps being in two 
rows, one at either side of the group, in such 
a position that they could not shine into the 
lens. The lensused was by Dallmever, 214 
inchesaperture and 18 inches focal length, the plates 
being 12 inches by 15 inches. We have received copies 
of the groups, and find, in spite of the difficulties, 
that the faces come out very clearly, particularly when 
it is remembered how leng was the exposure. 
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How to Improve Roads, 

Henry County, O., has been well nigh ruined by 
mud. With lethargy born of a sense of despairing 
helplessness, the people have submitted to their heavy 
burdens. Year after year the mud blockade has 
almost stopped the wheels of business for periods 
of weeks at a time, amounting in all to nearly one- 
fourth of the year. Everybody. prays for good roads, 
but nobody puts his shoulder to the wheel. Our roads 
can be very materially improved at an expense en- 
tirely within the means of even this tax-burdened peo- 
ple. By all means let us have stone roads as soon as 
possible; but first let us preparea place to put the 
stone, to insure us against the chance of losing it in 
mud unfathomable. For the sake of illustrating, let 
us suppose that we are going to make an entirely 
new road. After the road is located we will stake 
out the track, which should not be more than 20 feet 
wide. After this is done, let a competent and trust- 
worthy civil engineer stake out two lines for tile 
drain, each a few feet from the center line of the 
roadbed. Then tiles should be laid to a perfect grade, 
not less than an average depth of three feet, and car- 
ried to the nearest outlet, no matter what the dis- 
tance nor what the expense. This is an absolute ne- 
cessity, as without efficient tile drainage there can 
be no good road built in Henry County, either of 
stone, gravel, or any other material that is accessi- 
ble. After the tiles are laid as above directed, pro- 
ceed to raise the roadbed about 15 inches in the 
center and 8 or 9 at the outside, by scraping upon 
it the surface soil. No clay should be allowed on 
the road. It should then be made perfectly even 
and smooth. No hillocks or hollows should be al- 
lowed under any circumstances. It will then be a 
good plan to go over it several times with the heavi- 
est rollers and make it as compact as possible. Then 
dig your side ditches with the same care as to grade 
and outlet as was done with the tiles. These open 
ditches need not be deep, but should be so graded 
that no water will stand in them to soak and soften 
the bed of the road. They will carry off the water 
that falls upon the road, while the tiles will carry 
that which comes up from below. 

In order to keep this road in good condition, ap- 
point a man to go over it every day in the wet season, 
and draw off the water from puddles that may form 
on the bed of the road and fill them up, and also to 
keep the side ditches in good working order. The 
road should be completed as early as the middle 
of August, so that it may be well settled before the 
fall rains set in. Let the above principles apply to 
old roads. The roadbed need not be raised more 
than two feet above the general level, unless in cross- 
ing a low place. 

After you have constructed your road in the above 
manner, youhave a foundation upon which you may 
build your stone or gravel road, which you may de- 
lay doing until you feel able to bear the expense. 
When you wish to put stone on the road, make it 
twelve inches thick at the center and six or eight at 
the side; the width should be from twelve to fifteen 
feet. This done, you have a road that will be a 
pleasure to travel on at any time of the year. 
Farmers can then sell their produce when the price 
is most satisfactory. 

There are three prime essentials to road building 
in this locality. They are: first, drainage; second, 
better drainage; and third, the best drainage possi- 
bie.—Z. C. H., in Napoleon, Ohio, Signal. 


rt pe 
Protection of Vineyards from Frost. 


The damage which may be done in vineyards by 
frosts in spring is so serious that in some French dis- 
tricts great care is taken to light fires as soon as the 
temperature falls dangerously near to freezing. point, 
and to create clouds of smoke over the vineyard to 
prevent radiation as much as possible. In one district 
of France, a telegraph inspector, Lestelle, has intro- 
duced an ingenious arrangement for rendering this 
smoke protection automatic, and applying it as speedily 
as possible in moments of danger. In thecenter of the 
vineyard he places a mercurial thermometer. When 
this falls to 2 deg. above freezing point, the mercury 
closes the circuit of a sinall galvanic battery. This 
sets in motion a commutator worked by clockwork, 
whichsends the current from a small Ruhmkorff in- 
ductor through several circuits of wire in succession, 
Corresponding to each of these circuits is a heap of 
suitable combustibles laid ready, and an ignition ap- 
paratus, which is fired by the current. These heaps 
of fuel are placed some forty meters apart, and are of 
course so composed that their ignition is certain, and 
that they will smoulder and give off a maximum of 
smoke. With this apparatus the costs and the unre- 
liability of night watchmen in early spring are done 
away with, and also the delay attendant on lighting 
the fires. If a sudden frost comes on, the whole vine- 
yard is enveloped in a few seconds in a cloud of smoke. 
The cost of the apparatus is given as about $10 per 
acre, for which space three fires are necessary to in- 
sure perfect protection. 


AUTOMATIC CLOTHES DRIER, 

When closed, the clothes drier here shown takes up 
no more room than a picture on the wall; and when 
opened and full of clothes, the rods are raised to the 
ceiling, so that no more floor space is occupied than 
if no clothes were drying. The drier consists of a 
light wooden frame, 4 feet long, 8 inches wide, and 
2 inches deep. Inside of the frame, close to the sides, 
are two ¥ inch round steel rods, sliding on which is 
apiece of malleable iron, carrying a box or chamber 
for holding the ends of the bars. When not in use, 


I 
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NEW AUTOMATIC CLOTHES DRIER. 


the whole ten arms and chambers can be folded in- 
side of the frame. The arms are each 8 feet long, 
thus giving thirty feet of line. 

The drier has suitably arranged cords and weights, 
which raise the arms and clothes to the ceiling, and 
by means of a hand rope the clothes can be pulled 
down when wanted, or the clothes may be raised and 
lowered by operating a cord fastened to the sliding 
frame and then passed over a pulley in the head 
of the main frame. 

Further particulars can be had from the patentees 
and manufacturers, Messrs. Deverell & Co., of Rouse- 


ville, Pa. 
rt 


LEATHER-LINK MACHINERY BELT. 

The principal object of the invention herewith illus- 
trated is to increase the strength and durability of the 
belt without diminishing its area of contact or fric- 
tional surface with the pulleys. The leather links are 
of the usual elliptical form, and have holes in thento 
receive the metal rods on which they are placed. The 
links are solidified at their ends by compression, which 
reduces the thickness, as shown. The side edges at the 
center are left the full thickness of the leather, so the 
surface of the links that comes in contact with the pul- 
leys will be as great as possible, thus tending to pre- 
vent all danger of the belt slipping. In some cases, in 
compressing the ends of the links, there will be formed 
countersinks on one or both sides about the holes, as 
shown in the cut, to receive metal washers placed upon 
the rods between the links. Triangular portions aré 
left uncompressed at the transverse center of the links, 


BABCOCK’S LEATHER-LINK MACHINERY BELT. 


so that, owing to the loose texture of the leather in an 
unsolidified state, the links will havea slight central 
edgewise elasticity, which will relieve the belt of rigid- 
ity and the individual links from strain at the ends 
when passing around the pulleys. The rods are headed 
at both ends, to retain the links in close contact with 
each other. 

This belt is manufactured by the American Leather- 
Link Belt Company, of 78 Cliff Street, New York city, 
and is the invention of the superintendent of that com- 
pany, Mr. H. C. Babcock. 

ee  —— 
Echoes at Sea, 

The echo fog signal devised. by Mr. Frank Della 
Torre, of Baltimore, has been tested at Fort Carroll, 
by order of the Navy Department. This apparatus 
consists of a single barrel breech-loading rifle, pro- 
vided with a large funnel or speaking trumpet on the 
muzzle, a box of cartridges, and a tripod. The first 
experiment was made from a tug, at a distance of 
half a mile from the fort. With the discharge of the 
rifle, a distinct echo was heard by those on board the 
tug, without the use of any receiving apparatus other 
than the unassisted ear. 

When a boat intervened between the tug and the 
fort, two echoes were heard, the fainter one coming 
from the vessel. In favorable weather, the echo has. 
been heard four miles. The steam whistle of the tug 
was also tried, but gave less distinct echoes than the 
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sharp report of a rifle. A passing steamer, about a 
mile from the tug, gave a very distinct echo. Mr. 
Della Torre’s signal was intended primarily to prevent 
collisions with icebergs in heavy weather, when it was 
impossible to be aware of their presence except by 
means of an echo, but is equally applicable in advising 
a ship’s officer of the neighborhood of another vessel 
or other obstruction to navigation. 

Mr. Bell, it will be remembered, has interested him- 
self in this method of signaling, and believes strongly 
inits practicability. The navy officers who made the 
experiments at Fort Carroll will report favorably on 
the invention, and advise further experimentation. It 
is suggested that an officer be detailed to try this 
method of collecting sound on board a United States 
man of war, so as to test the effect of different states 
of the weather, and ascertain precisely the range of 
usefulness possessed by the invention. 

ar 
Development of the Human Body. 

During the International Medical Conference held 
at Copenhagen, the Rev. Malling Hansen, Principal of 
the Danish Institution for the Deaf and Dumb, pre- 
sented a paper which attracted considerable interest. 
It gave the daily results of weighing and measuring 
the 180 pupils (72 boys and 58 girls) of the institution 
during a period of three years. The facts demonstrat- 
ed by these statistics were quite a surprise to the medi- 
cal people in attendance. Since this preliminary no- 
tice, given in the summer of 1884, Mr. Hansen has con- 
tinued his observations, and now believes himself able 
to furnish some outline of bodily development. Each 
child was weighed four times a day—in the morning, 
before dinner, after dinner, and in the evening ; and 
was measured once. These daily records show that, 
contrary to general opinion, the increase in weight 
and_ height of the human body during the years of 
growth does not progress evenly throughout the year. 
Three distinct periods were observed, and smaller 
variations were noticeable within these divisions. In 
bulk, the period of maximum increase extends from 
August to December. A period of equipoise then 
succeeds until the middle of April, and the following 
minimitm period completes the year. The lasting in- 
crease in weight occurs during the first period; the 
period of equipoise adds about one-fourth of that in- 
crease, but this is almost entirely spent during the 
last period. 

The increase in height shows a similar division into 
periods, but in a reverse order. In September and 
October, a child grows only a fifth of whatit did in 
June and July. Thus in the autumn and early winter 
a child increases in weight, while the height remains 
stationary. In the early summer, on the contrary, 
the weight changes but little, while the vital force 
and nourishment are directed toward an increase in 
height. This periodicity in the development of the 
body marks a strong similarity to plant development, 
and it is quite probable that further investigations 
would show another likeness in the fact that these re- 
sults are good only for the latitude in which they 
were obtained. In a climate less variable than that 
of Denmark, it is highly probable that the periods 
would be less marked, and in an even temperature 
would cease to be distinguishable. 

ooo 
An Exhibition of Barometers. 

The Royal Meteorological Society lately held an ex- 
hibition of barometers. A paper was read by the 
president, Mr. Ellis, of Greenwich Observatory, in 
which the history of the barometer from the time of 
Torricelli, in 1648, to the present day was treated. 
The exhibits consisted of specimens of nearly every 
kind of instrument which has been invented, from the 
merest glass tube filled with mercury and inverted in 
a cistern of mercury to diagrams of the King’s self- 
registering barometer and the photographic register- 
ing barometer, parts of the (Jordan’s) glycerine baro- 
meter, and the numerous self-recording barographs 
and aneroids which have been brought out during the 
past few years. The best of all such contrivances is 
the photographic instrument employed at the leading 
observatories, in which friction is altogether avoided 
and traces of great clearness and accuracy are obtained. 
Then there are the mechanical instruments of M. 
Redier, of Paris, remarkably accurate, and of exceed- 
ingly beautiful make, which give a continuous trace of 
great delicacy. Then, too, there is the admirable self- 
registering aneroid of M. Richard, in which the effect of 
friction is obviated by a multiplicity of vacuum chaim- 
bers. The records. of this instrument when carefully 
made are exceedingly good, and the instrument is rela- 
tively very cheap. Of standard, marine, and other 
barometers there was'an abundant supply, and it was 
interesting to see how the contrivances of 200 years 
ago for enlarging the scale of the barometrical range 
are still being reproduced in the ordinary wheel baro- 
meter. In addition to the above there was a collection 
of new instruments of various kinds, in which various 
nephoscopes and a self-recording thermometer by M. 
Richard were conspicuous. The exhibition was held, 
by the permission of the Institute of Civil Engineers, 
at 25 Great George Street, and was well attended. 
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THE GEOLOGICAL HALL OF THE AMERICAN MUSEUM OF 
NATURAL HISTORY. 
(Continued from first page.) 

The next cases display to us the varied and _ prolific 
life of the different Silurian groups. Hereare brought 
to view the lavish multiplication of species, and the 
new re-enforcements of animal life extend its domain in 
all the orders of the invertebrate kingdom. So luxuri- 
ous and manifold was the development of certain shell- 
incased organisms known as brachiopods, that the 
Silurian age has been comprehensively designated as 
the age of brachiopods. These animals possessed the 
seas and littoral borders of the continents of those 
days; sincethen their decline has reduced them to a 
few species. 

Brachiopods were creatures grouped under the mol- 
lusea, along with oysters, mussels, and cockles, which 
secreted a calcareous shell around themselves made up 
of two valves joining along a hinge line, in some cases 
interlocked or articulated, in others freely moving over 
each other with the hinge line reduced or absent, and 
holding within their fleshy bodies two spiral pro- 
cesses, which were more or less extensible, and which } 
were once thought to be feet, whence the descriptive 
name of brachiopod, from #payrwy, an arm, and 
zovs, a foot, or arm-footed animals. These deli- 
eately constructed and finely fimbriated parts served as 
breathing organs, and were connected with the pro- 
cesses of feeding. The abundance of these animals 
in ,the Silurian age exceeds all imagination. Look at 
these slabs of rock packed closely with the embedded 
shells, while in the numerous trays the clean, beauti- 
fully ornamented species of Spirifer, Strophomena, 
Rhynchonella, ete., are exhibited, reproducing that 
ancient fauna with startling distinctness. But associ- ' 
ated with these multitudinous remains of brachiopods 
are many other forms even more interesting, and only 
less important from their restricted development. 
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Here are nests of quaint trilobites grouped to-|improvements contemplated. The South Florida Rail- | 1885. 


gether in numbers as they were buried upon the old : 
sea bottom, some, as it were, arrested in their flexu- 
ous motion over the inequalities of the beach, and | 
others preserved as they wrapped themselves, in 
some spasmodic movement of death, head and tail 
together, in cylindrical bundles. Here are corals: 
torn by the hammer from stony bosses which were 
once the reefs of paleozoic seas, while long “ straight 
horns”—the shelly incasements of extinct devil fish— 
plants, sponges, and exquisite stone lilies fill other 
shelves. Here are slabs of sandstone from an ancient 
seashore pitted with small shells from which lines and 
tiny ridges sweep, as though just drawn by a re- 
treating wave, photographs in quartz of the gentle! 
action of the primal tides, teaching the lesson of 
the uniformity of nature, when to-day we see the 
same surfaces on any ocean-washed shore. 

We rapidly pass by some splendid examples of: 
petrified casts of seaweeds, we take a few hasty glances 
at the beautiful chain corals, the delicate embroidery 
of bryozoan remains, animals belonging to the ‘‘sea 
mosses ” of present seas, of which our common flustra, 
so frequently mistaken for a seaweed, is a good ex- | 
ample, and then pass into the Devonian age, or the age 
of fishes. Init we encounter the fossils of those great 
extinct inhabitants of the ocean which have long 
formed some of the most interesting relics of ancient 
life. The fishes of those days were incased in bony 
plates whose articulating edges united them in an, 
armor of durability and strength, and we can fancy | 
their dark forms shooting through the marine depths 
like pelagic monitors. In the Devonian agean en- | 
largement of the coral life occurred and the cup- 
shaped corals abounded. These are long or short 
cornucopiz formed shells, generally single stems, but 
frequently grouped in colonies, and displaying upon 
their upper surface intricate networks of vertical, 
concentric, and transverse partitions. 

The next cases introduce us to the Lower Carbon- 
iferous, or the age preparatory to the deposits of our 
coal beds. The most notable specimens of this period 
are found among the crinoids, whose sculptured calyces 
resemble toy boxes from which extend arms tressed 
with fringes of fimbriz like a tassel. On our plate two 
are shown of different species, entrapped together, as 
they became interlocked and were buried at the bot- 
tom of seas rolling over the present site of Crawfords- ; 
ville, Ind. These crinoids, briefly described, were in- 
verted star fishes provided with a long, flexible stem 
made up of separate plates, rooting in the mud bot- 
tom and swinging to and fro, gathering their nutri-! 
ment by means of the moving ciliz along their arms. | 
In this period these singular creatures flourished in | 
enormous numbers, but have since declined, and are 
now represented by barely more than fifty species. 
Here also we meet corals, and brachiopods now wan- 
ing in the dawn of new conditions. 

We next enter the domain of thecoal measures. Here , 
the vegetable kingdom in its lavish expansion of forms 
overshadows everything else. Mighty tree ferns, gigan- 
tic club mosses, forests of tall sigillaria, and calamites 
shaded the warm estuarine borders and interiors*of 
the continent. Their embedded fragments and parts 
have made our ¢eal seams, while the land, through con- 


‘land to the southern extremity of the State. 


tinuous oscillations, now rose and now sank below the 
sea level, and successive sedimentations sealed in the 
plant beds, whose slow change into coal has yielded 
our age the source of its mechanical and industrial pro- 
gress, 

We now pass through the Mesozoic and Tertiary 
cycles, encountering more and more familiar shapes iw 
the shell remains and the increasing indications of 
mammalian life, until in the Quaternary we find the 
implements of those early men who crowned the works 
of creation by ushering in that period which some 
writers have designated as the psychic age, or age of 
mind. 

The survey of this geological and paleontological 
cabinet has been very brief. It would be possible to 
linger many hours over the mineral cabinet, or exhaust 
our admiration over the cases of seashells. The collec- 
tion of fossils is unique. It was the famous Hall collec- 
tion, accyggulated during the survey of the State, of 
which A iz said, ‘‘ Whoever gets Hall’s collections 
gets the geological museum of America ;” and it has 
been placed under the charge of one who is more fa- 
miliar with it than its original owner, and through 
whose hands every specimen in it has passed. New ad- 
ditions have been made to it, and asit grows the stu- 
dent and the casual visitor will find new material for 
examination and pleasurable inspection. 

a oe 
Reclaiming Lands in Florida. 

The Disston Land and Improvement Company is 
doing some marvelous work in Florida, in redeem- 
ing thousands of acres of land which are now under 
water. Already immense tracts have been thus made 
available, and it has been demonstrated that there 
is no better land in the State than that thus reclaimed. 
The company operates under a law of the State which 
allows it one-half of the land rendered available, and 


road, from Sanford to Tampa, crosses the State on a 
dividing ridge, and from this ridge, looking south, 
there is a continual, but gradual, depression in the 
The 
land to the south of this ridgeis different from that 
on its north, in that it is not at all undulating, 


| but spreads out in a vast plain, gradually inclined 
‘toward the north. The Disston Company is utilizing | 


Lake Kissimmee is in the midst 
and its northern point just 


this work of nature. 
of a series of lakes, 


; touches the South Florida Railroad at Kissimmee 
City. This lake is a very long and narrow one, reach- ; 


ing toward Lake Okeechobee, with which it has 
been connected by canaling the intervening series 
of lakes. The lakes around Kissimmee have been 
connected to it by canals, giving a continual out- 
let to Okeechobee. Thus the areas of these lakes 
are lessened by the immense flow which finds its 
way to Okeechobee and from thence to the Gulf on 
one side, and to the Atlantic on the other, canals 
reaching from the immense lake to these two great 
bodies of water on each side. By this canaling pro- 
cess the level of Lake Kissimmee has been lowered 
six feet and that of the lakes surrounding it propor- 


‘tionately. In this manner the Disston Company pro- 


poses to reclaim thousands of acres of land, one-half 
of which will go to the State, and the other half to 
the company. The land which is thus made useful 
isnot only that immediately surrounding these lakes, 
but extends in many places over miles of swampy 
bottoms. Since these lakes have been connected, it 
is now an easy matter to start by boat in Lake 


; Kissimmee, in the center of lower Florida, and pro- 


ceed by water through Lake Okeechobee to either the 
Atlanticor the Gulf. It is saidthat Georgia’s great 
swamp, the Okefinokee, can be easily reclaimed. 
This immense morass, forming a distinct basin much 
lower than the surrounding country, is, at its lowest 
point, within but a few miles of the St. Mary’s River, 
the level of which is below that of the swamp. These 
two connected by canal, the great Okefinokee is 
drained, and a magnificent area of land is ready for 
the plow. It is only a question of time.—Atlanta (Ga.) 
Constitution. 
+0 
Legal Fog. 

It was of a case in the United States District Court 
at Albany, many yearsago. A patent right suit was 
brought on before Judge Nelson. William H. Seward 
was counsel on one side. In summing up he occupied a 
whole day. Peter Cagger came in while he was talk- 
ing, and after listening an hour turned toa learned 
lawyer and inquired: “ What is ‘ Bill’ Seward talking 
about?” The counsel on the other side made a long 
speech, and the judge charged the jury. After the 
jury had been out about two hours, they camein court 
and the foreman said: ‘‘ Your Honor, the jury would 
like to ask a question.” ‘‘ You can proceed.” ‘‘ Well, 
your Honor, we would like to know what this suit is 
about ?"—WV. J. Law Journal. 

rt 

FoR a cheap preparation to dip wrought iron articles 
in to prevent rusting (after being milled), use hot soda 
water to clean from oil, then hot lime water, and dry. 
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Gorrespondence. 


A Cow with Five Legs. 


To the Editor of the Scientific American: 

This creature was about two years old, and not 
higher than three feet. Her fifth leg was on her left 
shoulder, about a foot long, and looked like the other 
legs, except that it was cloven into three toes instead 
of two. The hoofs ofthis fifth foot were very long, 
as theanimal could not use theleg. The other parts 
of the cow were perfect, and she seemed to enjoy good 
health. : 

The owner was an Armenian peasant near this town, 
who has brought it here, thinking that he would be 
able to get some money by exhibiting the animal. 

A. G. SEKLEMIAN. 

Ezroom, Armenia, Turkey, February 23, 1886. 


ee 
How Far Light Penetrates Deep Sea Depths, 


To the Editor of the Scientific American: 

This subject, referred to by one of your correspond- 
‘ents in your issue of March 20, has been carefully in- 
| vestigated by Messrs. Fol and Sarosin, of the Society 
of Physics and Natural History of Geneva, Switzer- 
land. Without giving all the details, it was found 
that light penetrated fresh water (Lake Geneva) suffi- 
ciently to affect very sensitive photographic plates 
,at depths of 170 meters (558 feet), and at that depth 
‘*the light, at mid-day, was about as strong as that 
;of a clear moonless night.” Similar experiments car- 
ried on in the Mediterranean led to the following con- 
clusions: ‘‘In the month of March, in the middle of 
the day and in bright sunlight, the last glimmer of 
light comes at 400 meters (1,300 feet) below the sur- 
face.” A full report of these investigations appeared 


| expects to reap a rich harvest before it finishes the in the Phutographic Times of July 10 and October 9, 


G. C. HoDGES. 


Utica, N. Y., March 22, 1886. 
4 


j 


Collision at Sea, 


To the Editor of the Scientific American: 

The late sinking of the magnificent ocean steam- 
‘ship Oregon, and the ill-fated vessel that collided 
with her, again brings to public notice that dread- 
ful disaster, collision at sea. In most cases, the diffi- 
culty has been that neither navigator knew exactly 
what course the other intended taking. 

Now, one will notice, the large majority of colli- 
sions occur between steamers and sailing vessels at 
night, and in most cases the sailing vessel is in the 
‘wrong. The latter has the ‘right of way,” and if it 
‘kept on its course, all would be well. But at night, 
jon the water, positions and distances are very decep- 
tive. The navigator of the sailing vessel sees the red, 
white, and green lights of a steamer; they become 
‘rapidly brighter, and he makes out the great, dark 
‘monster coming directly down upon him. He knows he 
has the right of way, but thinks if he keepson a colli- 
sion will be inevitable, so suddenly changes his course; 
iperhaps at the same moment the wheelsman of the 
‘steamer is changing his, and the next instant that 
which both aimed to avert is brought. about, and 
usually with direresults. If either had known just 
what the other intended doing, the vessel would have 
kept on her course, and the steamer have gotten out 
of her way. Now, what is needed is some rapid way 
of communicating between two approaching vessels, 
what course one, at least, intends to take, and not 
have to wait for a vessel going at the rate of twenty 
miles an hour to ‘‘hide one of her lights ” before the 
other vessel can know she intends changing her course. 

There is plenty of inventive genius in this country 
to invent a way to transmit such knowledge, if our 
inventors would turn their attention in this much 
needed and worthy direction. As the pilots on steamers 
can judge what direction a sailing vessel is coming 
better than the navigator of the latter can the steamer’s 
intended course, I would suggest that all steamers 
carry an additional white headlight on their bow, 
furnished with movable red and green screens, that 
can be quickly drawn in front of the light (thereby 
changing the white to ared or green light) by wires 
running from the light to the pilot house. 

The wheelsman of a steamer, seeing a sailing ves- 
sel negr, can decide on which side he should pass; if 
to “ starboard,” he can quickly draw the green screen 
in front of the light, thereby notifying the sailing 
vessel that she is to pass to the “starboard” side; or 
if the wheelsman considers the ‘‘ port” the proper side 
ito pass, he could draw the red screen, then the navi- 
gator on the sailing vessel could quickly know on 
which side the steamer intended to pass. 

Of course, this idea is but a suggestion; but if it 
causes thinking men totake hold of such an import- 
ant subject as lessening one of the greatest perils of 
the deep, it will have doneits work; and I know no bet- 
ter way.of reaching such thinking minds than through 
the interesting and highly prized SCIENTIFIC AMERI- 
CAN, E. REYNOLDS. 

Upper Falls, Md., March 29, 1886. 
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Encaustic Tiles. 

Encaustic or inlaid tiles consist of three distinct 
parts—the body, the inlaid pattern, and the back. 
The body is composed of ordinary fireclay, similar to 
that used for the diaper tiles, and is worked up into a 
plastic mass, which is moulded in iron moulds under a 
screw press. These moulds have raised patterns, which 
produce an indented or intaglio pattern upon the sur- 
face of the tile. The tiles thus formed are allowed to 
become dry, and the indented pattern is filled up by 
pouring over the surface of the tile a thick milk or 
slip composed of the white clays of Dorset and Devon, 
so much used in making earthenware, to which is 
added some pigment if colored patterns are to be in- 
troduced. Sometimes, where polychromatic patterns 
are desired, different 
colored slips are used, 
and poured into the 
parts of the pattern in- 
tended for each. 

When partially dry, 
the surface is scraped 
even, until the face of 
the original tile or buff 
colored clay makes its 
appearance, when the 
indented pattern alone 
will be filled with the 
finer stained clays. If 
the tile thus prepared 
were fired, the body 
would contract more 
than the pattern, and 
the tile would be bent, 
and perhaps the latter 
fractured. It is hence 
necessary to apply a 
coating of the same 
fireclay used for the 
pattern to the back, to 
counteract this differ- 
ence of contractibility; 
and as this clay, when 
hard burned, would not 
adhere well to the ce- 
ment employed in lay- 
ing them down, the back 
is pierced by a number 
of holes by means of pro- 
jections in the mould, 
into which the soft ce- 
ment is able to pene- 
trate and form a solid 
bond. 

The Alhambra tiles 
are formed upon the 
same principle as the 
ordinary encaustic tiles, 
with this difference, that 
in the former fusible 
pigments are used in- 
stead of colored clay 
slips. This is the tech- 
nical difference; but it 
must be confessed that 
there is a beauty of de- 
sign and a harmony of 
colorin the true Alham- 
bra tiles which are still 
more characteristic of 
them, and which it is 
extremely difficult to 
equal. The majolica 
tiles are not so much 
distinguished by form 
as by the colored glazes 
with which they are 
covered; thus we may 
have indented or plain 


tinct over a three mile circuit, and speech is stated to 
be possible over a distance of a thousand miles. It is 
shortly to be given an extended test. 


FURNITURE AND DECORATIONS OF A LIBRARY. 


Spring and summer are the seasons of the year usu- 
lly selected for remodeling and decorating our dwell- 
ings, and it is believed that illustrations of the interior 
of houses which are decorated with taste and furnished 
in harmony with the painting will be acceptable to a 
great many of our readers. Our engraving this week 


represents a library, in which it will be observed that 
nice harmony prevails in the decorations, mantel piece, 
The excellent illustration sets forth 


and furniture. 


-tessere. covered with a 
monochrome glaze, or 
large tiles with foliated 
or arabesque indented patterns glazed, but not filled 
up, with different colored enamels. The great pecu- 
liarity of majolica colors is their softness and depth, 
which is the result of the soft enamel pigments em- 
ployed. The Dutch tiles are true earthenware.—Prof. 


Sullivan, in The Architect. 
ee aire 


Guthrie’s Telephone. 

A contribution to the telephone controversy comes 
from Leesburg, Ohio, where it is reported that Mr. J. 
T. Guthrie experimented on the transmission of speech 
by electricity long before Bell received his now famous 
telephone patent of 1876. It is stated that Mr. Guthrie 
has now perfected a new form of telephone quite differ- 
ent from any previous device. A patent has recently 
been granted to him for a telephone which is operated 
by a direct instead of an induced current of electricity, 
as in other telephones. This instrument is not affected 
by the weather. The intensity of. the current is regu- 
lated by a turn of the key. Itis cheap, and applicable 
to any telegraph wire. The ticking of a watch is dis- 


the room and its contents so cleariy that any descrip- 
tion that might be added would be superfluous. 
—_— 0 ee 
Safety Devices for Rifle Ranges, 

Experiments were lately made at Wormwood Scrubs 
with Mr. Morris’ firing screens, which are designed to 
enable marksmen to practice even in populous neigh- 
borhoods. The invention is based upon the idea of 
stopping ‘‘ wide” bullets soon after they leave the rifle; 
and this is accomplished by making the rifleman fire 
through an aperture in a small screen from a narrow 
platform inclined to suit men of different stature. 


Some twenty feet from this screen is a second, in| 
which is an embrasure opening into a short gallery 


fitted with iron plates or curtains inside which stop 
the erring bullets. Beyond this is a third screen, 
with an aperture in it about six feet square, so that 
the marksman at the firing point looks through 
these screens, and sees very little except the target 
at which he is to shoot. The experiments proved 
successful, 
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Slate for Roofing and School Slates. 

In Northampton County, Pa., in the neighborhood 
of Easton, the industry of cutting out slate for roofing, 
as well as the school slates which one becomes ac- 
quainted with so early in life, seems to be steadily 
growing; other quarries are also worked for this pur- 
pose in Vermont and on the Pacific slope, and suitable 
slates are likewise to be found in many parts of the 
country, but nowhere else has the industry shown such 
steady growth as in the section named. 

The requisite kind.of argillaceous or clay slate is 
found among the metamorphic rocks, passing into 
mica slate, and splits with ease into large smooth 
plates, of a uniform hardness, a dull luster, and in 
color a blackish gray, bluish black, bluish orgeddish 
brown, purplish or 
greenish. When fresh 
from the quarry, it splits 
even more easily than 
pine timber. The slate 
is removed from the 
quarry in great blocks, 
which are landed on 
trucks and shoved along 
a track to shanties, 
where the splitters split 
them as if they were 
wood, and with far more 
accuracy. They are cut 
into sizes for roofing 
purposes with great ex- 
pedition and dexterity. 
Those of fine quality 
are used for school 
slates. It is interesting 
to watch the work in 
oneof theshanties. The 
splitter, with his mallet 
and broad steel chisel, 
sits on a block, and, 
taking a slab of slate 
between his legs, drives 
in his chisel a little way 
at one end. He moves 
ita little with firm, gen- 
tle pressure, and you 
can see the split begin 
to start as straight asa 
die. He repeats the ope- 
ration at the other end. 
Then he drives his chisel 
in the middle and easily 
pries the slab in halves. 
The split pieces are split 
and split again until 
they are of the fequired 
thickness. As fast as 
they are split, a man 
who stands by the split- 
ter takes the slates and 
runs them through the 
dressing machine. This 
is acastironform set on 
five legs, with a steel 
extension piece or arm 
about four feet long. 
Suspended over this isa 
steel knife, which is at- 
tached to a spiral steel 
spring and worked by 
the foot of the dresser. 
A gauge board guides 
his eye, and he puts his 
slate against it, presses 
his foot on the treadle, 
and down comes the 
knife, cutting the edge 
clean and straight. He 
makes the four edges 
straight and lays the 
slate in piles according 
to size. Just as fast as 
his foot can work, a good dresser keeps his ma- 
chine going. The splitter and dresser work together, 
and are paid according to the quantity they turn out. 
Diamond saws are also used. They have a reciprocat- 
ing motion, and make 140 strokes per minute. They 
cut only one way, however, and are lifted by a cam for 
the return stroke, a constant stream of water clearing 
the diamond teeth of the accumulated slate dust. The 
planers are similar'to those used for planing iron, and 
the polishing bed is a disk of cast iron fourteen feet in 
diameter, making thirty revolutions per minute. 


ie 


NoIsELEsS ANVILS.—If it is desirable to set up an an- 
vil so that its use will make the least possible noise, set 
the anvil on a block of lead, or make a putty ledge 
around the anvil upon the wooden block, 4 in. clear all 
round, 1 in. high. . Raise the anvil clear of the block 4% 
in.,.by any means available, pour in the lead until it 
rises above the bottom of the anvil; or set the anvil on 
a good bed of sand held in a box. 
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MANUFACTURE OF GELATINO-BROMIDE DRY PLATES, 
There are few travelers at present who have not be- 
come photographers; and so it is not surprising that 
the manufacture of photographic apparatus and pro- 
ducts should have become very extensive. We have 
already given statistics concerning the manufacture of 
gelatino-bromide plates, showing that the annual 
amount of production in Europe is estimated at ten 
mnillion dollars. A few data 
of an analogous character 
concerning sensitized paper 
will give further proof of the 
present extent of the trade in 
photographic materials. 

The paper employed for 
forming images is manufac- 
tured almost entirely by one 
French house, which turns 
out 50,000 reams per annum. 
This paper is afterward cov- 
ered with a layer of albumen, 
and is rendered sensitive. The 
paper thus prepared is worth, 
at the lowest figure, $100 per 
ream, and the value of the 
annual product amounts to 
$3,000,000. The other sen- 
sitized papers, such as 
gelatino-bromide of silver, 
carbon, ete., amount’ to 
$1,000,000. If to this we add 
the chemical products and 
the woodwork, we shall ar- 
rive at an annual total of 
$10,000,000. 

It will be seen that the 
manufacture of dry plates 
itself forms half the total pro- 
duction of photographic ma- 
terials. All professional and 
amateur photographers now 
use these. But are there many who know how they 
are made? We think not. For our part, wanting to 
know something about it, we applied for this purpose 
to one of our largest French manufacturers, Mr. D. 
Hutinet,-who was good enough to show us all the de- 
tails of his large factory on Parmentier Avenue, 
Paris. 

It has seemed tous that it would be interesting to 
every one, and instructive to the profession, to know 
the mode of manufacture of the dry plates that they 
are constantly using, and this has decided us to write 
the present article. 

Dry plates are plates of glass covered with an emul- 
sion of gelatino-bromide of silver. Themanufacture of 
them comprises a series of operations that we 
shall now pass in review. 

1. Preparation of the Hmulsion.—A large 
number of formulas have been published in 
special treatises, and one of the simplest of 
these is the following : Introduce into a wide- 
mouthed bottle: Distilled water, 300 eme.; bro- 
mide of ammonium, 18 grammes; good gela- 
tine, 12 grammes. (The operation being per- 
formed in a room into which light is admitted 
through ruby-red glass.) 

After the gelatine has swollen, put the bottle 
into a water bath and raise the temperature to 
40° C. 

In another bottle dissolve 27 grammes of 
erystallized nitrate of silver in 150 cub. centi- 
meters of distilled water. Pour the silver solu- 
tion in a thin stream into the gelatine, and, at 
the same time, keep the latter constantly agi- 
tated by a circular motion, even after the two 
liquids are united in the same bottle. After 
this, put the bottle into a water bath and raise 
the temperature to the boiling point. Care 
must be taken to stir the emulsion with a long 
glass rod, and to 
eontinue’ the 
boiling for from 
fifteen to twenty 
minutes. After 
this, allow the 
temperature to 
fall about 35° or 
40°, and add from 
12 to 15 grammes 
of gelatine that 
has_ previously 


must be washed in order to free it from useless and in- 
jurious salts, and passed through a filter and collected 
in a piece of muslin stretched over a sieve. After hav- 
ing been washed for twenty minutes under a faucet, 
the emulsion must be put into a bottle into which is 
introduced a third proportion (say 12 or 15 grammes) of 
gelatine. - 

After the gelatine and emulsion have been ren- 
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dered homogeneous, the latter is ready to be spread 
over the plates. 

2. Coating the Plates.—When itis a question of manu- 
facture on a large scale, the spreading of the emulsion 
over the plates offers very serious difficulties. The du- 
ration of the operation must be as short as possible, 
since the emulsion constantly changes state. Spread- 
ing by hand is always imperfect, on account of the in- 
equality in thickness of the layer obtained. 

The operation of spreading the emulsion is done me- 
chanically at Mr. Hutinet’s factory. 

Our obliging guide was indispensable to us for visit- 
ing his factory, as alone we should not have dared to 
take a single step on account of the darkness that 


Fig. 2—DRYING ROOM. 
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Fig. 1—APPARATUS FOR COATING GELATINO-BROMIDE PLATES. 


reigned therein. Upon entering the laboratory, we 
saw nothing but black walls and a few luminous red 
points, but as our eyes gradually got used to the dark- 
ness they saw numerous small lanterns with red glasses 
placed here and there. By and by we distinguished 
shadows; they were workmen at work. 

Finally, after a quarter of an hour, our eyes got used 
to the darkness, and we went up to the room contain- 

ing the machine that does the 

coating (Fig. 1). This room 
_ is sixty-five feet in length. 

The glass, which has been 
previously cleaned, has ex- 
actly the width that it is to 
preserve when cut, and its 
length is 4 feet. Each strip 
is placed upon two endless 
belts, which are actuated by 
a steam engine. 

The glass thus carried along 
passes under a roller, which 
presses very lightly against its 
surface, a counterpoise serv- 
ing to balance it. The emul- 
sion is contained in a vessel 
which is heated by a water- 
bath, and which is seenin the 
center of our figure. It flows 
out slowly, and in the desired 
quantity, through a glass 
cock, and falls into a vessel of 
the same length as the roller. 
This vessel contains small 
apertures in the bottom, 
through which the emulsion 
flows uniformly over the 
roller, which, in its rotary mo- 
tion, covers the glass there- 
with. Thestrips of glass are 
placed one after another, and 
travel a distance of forty feet, 


Jand during this the emulsion hardens. 


3. Drying the Gilass—At the end of the table the 
strips are taken up and placed in a drier (Fig. 2). This 
consists of wooden racks placed in a room which is 
heated as follows: The air from the outside is filtered 
through wadding, and is heated by steam pipes under 
the double floor of the drying room. From thence it 
ascends in the four corners of the room as far as to the 
ceiling, and is afterward distributed throughout every 
part. Under the racks at each side there are gratings 
that allow of the passage of air, which’ is sucked in 
through the draught of the 78 foot chimney of the fac- 
tory. Thus the hot air, coming from above, becomes 
charged as it descends with the moisture produced by 
the drying of the glass. Owing to this arrange- 
ment, there is little or no dust. 

4. Cutting the Plates—When dry, that is to 
say, six or eight hours after having been placed 
in the racks, the strips are taken to the cutting 
room. Each strip is divided into the proper 
number of plates by a very simple apparatus, 
maneuvered by a girl (Fig. 3). 

This apparatus consists of two grooved pieces 
of wood, whose distance apartis regulated at 
will by nuts, As we have already said, the 
strip is cut to the proper width before it is 
coated. At the end of the table there is a board, 
against which the glass abuts. The distance 
between this and the ends of the wooden guides 
determines the size of the plates, which are cut 
by means of a diamond. During the cutting, 
the plates are examined one by one by other 
girls, and those that have any defects are 
thrown aside, while the others are gathered up 
and packed. 

5. Putting up in Packages.—The packing ap- 
paratus (Fig. 4) consists of three parts. The 
lowermost of these extends beyond the level of 

the table, and car- 


been swollen ina 
little distilled 
water. 

After these suc- 
cessive opera- 


tions, the emul- 
sion must be 
poured into a 


basin and allowed 
to cool in dark- 
ness. After the 
jelly has set, it 


Fig. 3.—CUTTING THE PLATES. 
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Fig. 4.—PACKING MACHINE. 


ries six grooves, 
and sheets of 
fluted paper 
placed therein ex- 
actly fit into these 
latter. On each 
side of the bottom 
piece there are 
two vertical ones, 
which are mov- 
able and provided 
with grooves that 
correspond to 
those of the form- 
er. The plates are 
introduced, one 
by one, into these 
grooves, and flut- 
ed paper is placed 
on top. This done, 
the lower part, 
through a = me- 
chanical move- 
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ment, descends beneath the level of the table, while the | such a marked increase in the business of the depart- 


two vertical ones separate. The six plates are then 
pressed together by the girl, but are kept from touch- 
ing one another by the folds of the paper. They are 
afterward put up in packages, and two of the latter 
are placed in one box. A strip of paperis pasted over 
the top of the boxes, and after this the latter can be 
taken into the light. 

This entire manufacture requires great care and the 
use of various expedients. For example, Mr. Hutinet 
informs us that in order to counteract the effect of heat, 
during the coating of the plates in summer, he has 
been obliged to construct a small conduit for the strips 
of glass to slide under, and which is supplied by water 
at a temperature of 12° C., derived from a well that 
had to be bored to a depth of 40 meters (131 feet)—Za 


Nature. 
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Proposed Increase of Postage Rates. 

A bill introduced in the Senate by the Hon. James 
F. Wilson, of Iowa, and now pending in both branches 
of Congress, provides that the rate of postage on 
fourth-class matter shall forthwith be doubled. The 
present rate is sixteen cents a pound. By increasing 
it to thirty-two cents, the bill proposes to make it the 
same as letter postage. 

Such an increase would be a serious hardship to 
thousands of people, who now depend upon the mails 
for receiving necessary supplies froma distance. It 
will be admitted that few goods out of the long list 
now sent by mail will permit a freight of thirty-two 
cents per pound. It does not seem fair to these peo- 
ple to alloy the growth of their dependence upon the 
common carrier, and then make its services almost pro- 
hibitive on no better grounds than those offered. 

A strong claim can properly be urged, as well, for 
those lines of business which have been built up under 
the existing rates, and which would be crippled to the 
point of extinction were the rates doubled. 

As it is, postage on ‘fourth-class matter is greater 
than in other countries. Canada, for instance, per- 
mits the sending of seeds, plants, and samples for four 
centsa pound. The United States postal service car- 
ries these goods en route from Eastern Canada to the 
Northwestern British Provinces at this rate, while 
our own citizens, for the same service, are charged 
four times as much; and it is now proposed to make 
it eight times. ‘ 

There is, moreover, too great a discrepancy already 
between rates in the different classes. Though people 
are not disposed to complain at a letter postage of 
two cents an ounce, we hope in time to see it reduced 
to one cent. Newspapefs and magazines pay but four 
cents a pound, as they are properly regarded as im- 
portant civilizers, and therefore entitled to legislative 
discrimination. Third-class matter, such as books, 
photographs, proof sheets, etc., the printing on which 
(we quote from the official bulletin) ‘‘ is designed to in 
struct, amuse, cultivate the mind or taste, or impart 
general information,” passes the mail censor at eight 
cents a pound. The fourth-class is eminently utili- 
tarian. It is supposed to possess none of the desirable 
qualities recited for the third, and in their absence 
pays double the rate. Ainericans are proverbially fond 
of amusement, and they are also proverbially practi- 
cal. But why a funny photograph or a comic song 
should pass the mails at half the rate charged for such 
useful articles as mineral specimens, seeds, queen bees, 
or dress goods, does not appear. 

The present proposition to further burden this class 
of mail matter is not, as one might suppose, an effort 
to increase the intellectuality of the mails by limiting 
their contents to the instructive or amusing, butis a 
movement presumably in favor of the express com- 
panies. The monopoly which they formerly enjoyed 
has not been forgotten. At the present rates, private 
carriers can compete with the mails successfully in 
handling local business; but in case of long distances, 
and particularly anything approaching transcontinent- 
al carriage, the mails have so far the advantage that 
they carry everything which comes within- the pre- 
scribed limits of weight and harmlessness. 

Itis, of course, an open question as to how far the 
Government may properly bring itself into competi- 
tion with private enterprise. Our own views on the 
subject are very broad. If the Government can deliver 
our letters and telegrams, and transport our person 
and goods, with greaterdispatch and economy than a 
private corporation, we are quite content that it 
should do so, and would regard the action as a matter 
for congratulation, and not complaint. 

The measure now before Congress is suggested osten- 
sibly to meet the deficiency in the revenues of the 
Post Office Department. During the current fiscal 
year this will amount to about $10,500,000, and during 
the coming year it is calculated that it will not be less 
than $9,000,000. We do not dispute the desirability of 
making this department self-supporting, but it does 
seem unwise to throw the entire weight of the defici- 
ency upon a class already charged out ofall proportion 
to the rest. If an increased rate is absolutely neces- 
sary, it might be distributed among the classes. But 
we don’t believe that such isthe case. Each year sees 


ment that, with the existing rates, it may safely be as- 
sumed that the income will speedily equal the expendi- 
ture, and will even warrant a further reduction in the 
rates. 
+ Oo 
Gutta Percha. 

The extraordinary progress that has been made in 
electrical science within the last few years, and the 
consequent large consumption of gutta percha as an 
insulating material, has naturally caused apprehen- 
sion lest the supply, owing to the great demand for 
it, and to the carelessness of the natives who gather 
it in the forests of India, shall soon give out. This 
has recently led to much investigation concerning the 
nature of the product yielded by trees of other genera 
(such as Mimusops, Payena, Siderocarpus, and Bassia) 
belonging to the same ‘natural order (Sapotaces) as 
the percha tree (Isonandra Gutta). Mr. @erre, in No. 
46 (1885) of the Bulletin de la Société Linnéenne of 
Paris, has givena long list of the Sapotacee which 
grow in Annam, and which yield a juice that might, 
when concrete, serve as a substitute for gutta percha; 
but the trouble seems to be either that the trees grow 
too isolatedly or that their places of growth is too in- 
accessible. Mr. Edward Heckel, in a note presented 
to the French Academy of Sciences on the 11th of May 
last, made known to that body the possibility of ob- 
taining a coagulable latex, similar to that yielded by 
the Lsonandra Gutta, from the karite tree, Bassia 
Parkii; and in an another note to the Academy on the 
238d of November, he gives the results of an examina- 
tion made by himself and Mr. F. Schlagdenhaufen of 
the physical properties of the new product, and of its 
chemical composition as compared with that of gutta 
percha. From these researches, it appears that the 
two products are approximately identical. The gutta 
from the Bassia kneads in warm water with the same 
facility as typical specimens of commercial gutta percha, 
and moulds made with it are in nowise inferior to 
those prepared from the best quality of the last 
named material. The future of the new gutta for 
industrial purposes would therefore appear to be cer- 
tain. The karite tree is very abundant in Africa, and 
is distributed throughout the entire basin of the Nile 
—a portion of the country which has hitherto been 
unproductive, but which now offers a source of wealth 
that it needs but willing hands to develop. The Bas- 
sta has hitherto been known only from a fatty matter 
of the consistency of tallow yielded by its seeds. This 
product, called karite butter, is used hy the natives 
of Africa for cooking purposes, for filling their rude 
lamps, for making soap, for healing wounds, and asa 
pomatum for the hair. 

a a 
The Automatic Sprinkler. 

One of those admirable reports issued on occasion 
by the Boston Manufacturers’ Mutual Fire Insurance 
Company has just been published, containing an ac- 
count of some new tests of automatic sprinklers of 
various sorts, made on behalf of the Mill Insurance 
Companies by Mr. C. J. H. Woodbury. Architects 
and builders are not so much interested as mill owners 
in"the details of the tests of each particular kind of 
sprinkler, but the statistics of the service performed by 
sprinklers in general in protecting property from fire, 
which Mr. Woodbury gives, are very instructive. Itis 
about ten years since the first automatic sprinklers 
were introduced into factory buildings, and mainly, we 
imagine, through the earnest advocacy of the mutual 
insurance officials, they soon came into general use in 
such structures. For other buildings, such, for in- 
stance, astheaters, they were at first regarded as unsuit- 
able, perhaps on account of the danger of freezing, but 
this prejudice is now nearly abandoned, and all the 
new first class theaters in this country, we believe 
without exception, are equipped with a full sprinkler 
service over the stage. 

There may, however, be still some persons who regard 
their use as an experiment, and to such persons the 
statistics given by Mr. Woodbury will appear particu- 
larly important. For mills, at least, -there is no longer 
anything of experiment in the sprinkler service. Since 
1876, when the apparatus was first introduced, there 
have been 224 fires in factories furnished with them, 
and insured in the New England companies, while 631 
fires have occurred during the same period in mills 
without their protection. No one will claim that the 


number of examples.of each sort is not sufficiently 


large to afford a satisfactory test of the comparative 


value of the two systems, but it is rather startling to} 
iin which are illustrated and described nine Columbia 


find that the total loss by all fires for nine years in the 
mills furnished with automatic sprinklers was less than 
$86,000, an average of $882 for each fire, while the losses 


in the mills without sprinklers during the same period ; 


amounted to $4,645,000, an average of $7,361 for each 
fire. 

This is more than nineteen times the average loss in 
the sprinklered buildings, so that it is fair to infer that 
ifall the mills had been required to put in sprinklers 
at the time of their first introduction, the companies 
would have saved $4,400,000 in nine years. Dividing 
this by the number of unprotected mills in which fires 
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occurred, we have a quotient o7 $7,000, and asit would 
not probably havecost more than $2,000 apiece, on an 
average, to put sprinklers in these mills, it follows that 
the mutual companies might have furnished these mills 
with sprinklers at their own expense, and would even 
then have made a profit on the transaction of $3,000,000 
in nine years, with a prospect of future profits at a con- 
siderably larger rate for an indefinite period. In the 
present case, the mill owners being their own insurers, 
the result would practically have been that they would 
have taken adollar out of one pocket and put four dol- 
lars into the other, but the story has a moral for the 
managers of stock as well as mutual companies. 

As the account shows, however, some of the sprink- 
lers used in the mills nominally so protected were inef- 
ficient, so that heavy losses occurred in spite of their fee- 
ble efforts, and we should, perhaps, make our compari- 
son between the unprotected mills and those furnished 
with the Grinnell sprinklers, which have shown them- 
selves in 102 fires to be, perhaps, the most effective 
of all. In these 102 fires, all of which have occurred 
since 1881, the average loss has been $112.76, or much 
less than one-third the average loss with all sorts of 
sprinklers, and about one sixty-sixth the average loss 
by fires in mills without any sprinklers. To repeat, 
therefore, ourcommentsin another way, supposing the 
number of mills insured in the factory mutual com- 
panies to be 2,000, if the companies had, at their own 
expense, put in Grinnell sprinklers in all of them in 
1876, at a cost of $4,000,000, they would already have 
got all their money back, with $635,000 additional as 
interest, and would be in the steady receipt of about 
$525,000 a year as income from their investmeut.— 
Amer. Architect. 

ee 
Cornwall Tin. 

Doleoath is the name by which the oldest and the 
deepest tin mine in the world is known. It is situ- 
ated at Camborne, in the west of Cornwall. In the 
early part of the present century it was noted for 
its enormous production of copper ore, the sales of 
this mineral having amounted to about £5,000,000. 
It now produces tin only. In the interval between 
copper and tin, about the years 1853-55, a period in 
the sinking when the two minerals were so blended 
that they could not be separated so as to make them 
marketable, the whole mine could have been pur- 
chased for £3,000. The market value of the same 
to-day is £470,000 (4,700 shares at £100 each); so that 
each sum of £50 invested in it thirty years ago is now 
worth £7,000, and receives dividends every twelve 
weeks amounting to about £500 a year! The pro- 
duce for some two or three years past has been forty 
to fifty tons of tin per week, obtained chiefly from 
only one. of the eight or ten lodes ingthe mine. 
About 1,400 hands are employed, representing, per- 
haps, a thousand families; but within the last month 
a discovery has been made which will not only 
largely increase the profits—now over £100 per day 
—but will at once furnish employment ‘for nearly a 
hundred additional workers, and before long some 
hundreds of families will be supported by work done 
on this newly opened lode of tin. 

The value of the discovery is greatly enhanced by 
the fact that it has been made ata depth of nearly 
half a mile below the surface, by a cross cut from 
old workings at the very bottom of the mine, and 
the new lode is as richas the old—so rich that any 
piece of ground measuring only eight yards square 
(cubic yards) contains more than £5,000 worth 
of tin, and, so far as can be judged, this marvelous 
deposit of mineral will be absolutely inexhaustible 
for generations yet to come. 

These metalliferous lodes, or veins, run from east 
to west, and may be traced for one or two miles. 
The discovery is in theeastern part of the mine. Two 
other shafts to the westward are being sunk, and in 
the course of about two years, if the work is pressed 
on, they both may be expected to reach the depth 
at which this most extraordinary deposit of mineral 
is found, and so lay open further immense stores of 
tin. 

In the adjoining property, still a little further west, 
and near the Dolcoath boundary, is yet another 
shaft, which has actually struck the run of tin ground 
which yields the Dolcoath riches. 

rb 4 tie 
A Model Catalogue. 

One of the most: practical and convenient of cata- 
logues is the April edition of the Pope Manufactur- 
ing Company’s, of Boston, New York, and Chicago, 


bicycles and tricycles. The book is of fifty-two 
pages, and contains fifty-one illustrations, the me- 
chanical drawings:of the several machines, parts, and 
sundries being remarkable in mechanical clearness. 
The Columbia machines for the season of 1886 have 
undergone much improvement over those of past sea- 
sons, and the company has put upon the market this 
season five new machines, namely, a safety bicycle, a 
semi-roadster, a racing bicycle, a ladies’ two track tri- 
cycle, and a racing tricycle. The catalogue will be 
sent free upon application. 
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PYGMY CATTLE. 

The extraordinary pygmy cattle of Benares and 
other parts of India, a specimen of which, about the 
size of a month old calf, has for some time been on ex- 
hibition at Central Park, are the result of careful selec- 
tion continued for many generations, and are very 
fair representatives of the result of heredity. A cow 
of the same diminutive variety was for years an at- 
traction to visitors at Prospect Park, Brooklyn. 

The disposition of these small cattle, as indicated by 
their expression, is-extremely mild and gentle. In 
their own country they are, as indicated by their 
naine, worshiped by the natives as incarnations of the 
Holy Spirit and as containing the soul of some future 
Buddha. Treated with the greatest consideration and 
never subject to the vicissitudes that the Bos genus is 
subject to in Christian countries, they may rather be 
said to own their keepers, who are their servants, and 
who would consider it a greater crime to harm one of 
them than to killa human being. Ramsay Wright 
considers the humpback cattle of India possible de- 
scendants of the gayal or gam, the wild cattle of Ben- 
gal and the peninsula generally. The method of 
catching and domesticating these cattle by the Koo- 
kies of the Chittagong hill districts is as follows: 

A number of balls, each about a foot in diameter, 
composed of salt, cotton, and a particular kind of 
earth, are first made up and scattered about a part of 
the jungles frequented by the animals. A number of 
tame cattle are then driven to these places, where 
they await the coming of 
the wild ones. The two 
herds mingle, the opposite 
sexes associating together. 
As they graze, the balls, at- 
tracting attention by their 
shape and smell, are tast- 
ed, and relishing the taste 
of the salt and the earth of 
which they are composed, 
the combined herd of tame 
and wild cattle never quit 
the spot until all the balls 
are consumed. 


‘The Kookies,” says Mr. 
Macrae, from whom this 
account is quoted, “having 
once observed the gayals 
to have tasted the balls, 
prepare a sufficient sup- 
ply of them to answer the 
purpose, and as the gayals 
lick them up they throw 
down more. Itis to prevent 
them from being too readi- 
ly consumed that the cot- 
ton is mixed with the earth 
and salt. This process 
generally goes on for three 
changes of the moon, or 
for a month and a half, 
during which time the 
tame and wild cattle are al- 
ways together, licking the 
decoy balls; and the Koo- 
kie, after the first day or 
two of the mingling of the 
herds, makes his appear- 
ance at a distance, so as 
not to alarm the wild ones. By degrees he approaches 
nearer and nearer, and at length the sight of him has 
become so familiar that he can advance to stroke the 
tauie cattle on the back without frightening the wild 
ones. He next extends his hand to the latter and 
caresses them also, at the same time giving them 
plenty of decoy balls to lick. Thus in the short space 
of time mentioned he is able to drive them along with 
the tame ones to his ‘‘ parrah,” or native village, with- 
out the least exertion of force; and so attached do 
these captives become to the parrah that, when the 
Kookies migrate from one place to another, they al- 
ways find it necessary to set fire to the huts they are 
about to abandon, lest the gayal should return to 
them from their new pasture grounds. 

The small variety shown in our illustration is some- 
times kept as a garden pet in our own country. 

SO 
The Air of the Sea, 

The air of the sea, taken at a great distance from 
land, or even on the shore and in ports when the wind 
blows from the open, isin an almost perfect state of 
purity. Near continents the land winds drive before 
them an atmosphere always impure, but at 100 kilome- 
ters from the coasts this impurity has disappeared. 
The sea rapidly purifies the pestilential atmosphere 
of continents; hence every expanse of water of a cer- 
tain breadth becomes an absolute obstacle to the pro- 
pagation of epidemics. Marine atmospheres driven 
upon land purify sensibly the air of the regions which 
they traverse; this purification can be recognized as 
far as Paris. 

The sea is the tomb of moulds and of aerial schizo- 
phytes.—UM. Moreau and Miquel. 


Fish Killed by Poisonous Water. 

Large shoals of dead fish have been met with be- 
tween Egmont Key Light and Charlotte Harbor, off 
the mainland, and vessels have been several hours in 
passing through them. A few weeks ago the fishing 
schooner City of Havana, Captain John Curry, lost 
two loads of Jive fish, which were killed in sailing 
through strips of this poisoned water. It is said to be 
of a reddish color, and distinguishable for some dis- 
tance from the surrounding water. Captain Samuel 
Morgan, a patient in the hospital, informs me that in 
some of the fresh water creeks: fish are caught by 
placing bags of the bruised bark of the swamp dog- 
wood (Cornus sericea) in still water, and that the fish 
will revive if allowed to remain in itforashort time 
only.. There would appear to be some connection in 
this, as the mortality seems to appear after considera- 
ble rainfall in the swamps and fresh water outlets, 
and is not dife, as has been stated, to submarine vol- 
canic action. I have mentioned the fact to Dr. Joseph 
Y. Porter, U. 8. A., and requested him to take advan- 
tage of his proposed visit to Tampa, Fla., this week, to 
collect samples of the water, should the vessel pass 
through any of these reddish colored strips.—A. 4. 
Glennan, Bulletin Fish Com. 


a a 
Pigments under Natural and Artificial Light, 


M. Petrouschewsky has communicated tothe Journal 
of the Russian Physico-Chemical Society an account 
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of some experiments undertaken by himself for the 
purpose of ascertaining what mixtures of colors will 
give in sunlight the same effect upon the eye that is 
produced by various known colors as viewed by 
artificial light. A special form of photometer was 
used in these experiments, in which one-half of the 
field of vision is occupied by the piece of colored 
paper illuminated by the artificial light, while the 
other half is taken up by a card placed upon the 
table and exposed to daylight.. Upon the surface of 
this card the colors are mixed until the general effect 
equals the tint of the other, and the two halves of 
the screen appear of the same color. Thus, to give 
to white paper the appearance which it has under 
the rays of. a petroleum lamp, it is necessary to 
color it orange, or. yellowish orange if the petroleum 
light is very bright. Papers colored reddish orange 
and vermilion become so intense in lamplight that 
it is impossible to imitate them by means of oil 
colors. Violet pigments take the aspect of reddish 
brown, not in the least resembling the true color. 
The mixtures of pigments thus obtained, looked at 
apart from the light of the sun, are very far from 
producing to the eye the same sensations as with 
the light of alamp. In fact, the sensitiveness of the 
eye for various colors of the spectrum changes when 
this organ is accustomed to the yellowish light of 
petroleum, and the effect of the contrast with orange, 
which under this condition is taken for white, is an 
additional cause of error of judgment. By modifying 
his apparatus, the author has been able to continue 
his experiments under the electric are light, which 
appears yellow in comparison with the light of the 
sun, and not bluish, as is generally thought. 
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Our Native Birds. 

Weare glad to see that the movement for the pro- 
tection of American birds, recently started by the Or- 
nithologists’ Union, has been very generally taken up 
by both the daily and weekly press. It is only in this 
way that a public sentiment can be created against 
the present indiscriminate slaughter of birds, which 
characterizes every part of the country where the 
birds and man come in contact with each other. The 
classes to whom this appeal for the life of the innocent 
songsters must be made are so widely different that 
probably on no other issue could they be nained in the 
sameconnection. It is odd that the first and strong- 
est appeal must be made to those whom we would sup- 
pose to be the natural defenders of the birds, the wo- 
men of the country. 

Yet so remorseless has been the war which the gen- 
tler sex has indirectly waged against these feathered 
visitors, that it has acquired the unenviable title of 
belonging to the ‘‘dead-bird wearing gender.” It is 
estimated that five million birds are annually sacrificed 
for the personal decoration of the women of the United 
States. If every woman who contemplates decorating 
her next bonnet with stifled songsters would reflect 
that with thousands of others .ndulging in the same 
barbarous fancy, there will soon be no birds left to 
gratify either personal vanity or the better love of bird 
companionship before they have been rendered mute 
and lifeless, we think it would be easy to persuade her 
to substitute some: more fitting decoration. Other 
causes are also helping to 
depé@épulate our groves 
and forests. Many birds 
which do not secure pro- 
tection under the game 
laws now existingin near- 
ly every State are being 
killed for food, and each 
year the list is extended. 
Our markets are already 
stocked with such great 
variety that there seems 
absolutely no excuse for 
this slaughter. 

Not only are the adult 
birds destroyed, but the 
eggs are consumed in large 
quantities. And then 
there is the traditional 
small boy, whose instinct 
is to kill, if we are to be- 
lieve what we are told 
—but there is another side 
to hisnature. If his sym- 
pathies are once enlisted, 
he is a most loyal cham- 
pion, and will do good bat- 
tle in the cause to which 
he devotes himself. If 
the bird protection socie- 
ties can win over this im- 
petuous little advocate, 
they will lose a very de- 
structive enemy and gain 
a very active friend. 

Though the list of bird 
destroyers is by no means 
exhausted, we have space 
only to refer to one other 
class, those who collect for scientific purposes. This is 
perfectly legitimate, and requires a much less number 
of birds than is usually accredited to it. In all the 
museums of the country, both public and private, 
there cannot be more than half a million birds—one- 
tenth the number annually demanded by fashion. 
There are also egg collectors, whose apparent cruelty 
in robbing the nest of its treasured contents is entirely 
justified by the strictly scientific use to which the 
eggs are put. But there are just now numbers of 
pseudo-scientists, all over the country, who are influ- 
enced simply by the prevalent mania for collecting 
anything and everything, without regard to their 


ability to make it valuable. These people kill birds 
by the score, and steal eggs by the dozen, and make 
a collection, but the absence of classification or an 
attempt at completeness prevents it from having any 
value whatever. 

So many reasons conspire to make a plentiful bird 
life desirable, that the question of why we should pro- 
tect it seems to answer itself. For purely utilitarian 
reasons, as a check upon the insects harmful to vege- 
tation, the birds deserve our protection. . Even those 
birds which have themselves a bad reputation as gar- 
den inarauders destroy more insect enemies than gar- 
den products. ~Not one can be shown to be wholly in- 
jurious. 

And as a pleasing and beautiful form of nat- 
ural life, nothing surpasses the sociable little house 
birds or the wilder dwellers in the woods. To have 
broad meadows and country lanes devoid of the cheer- 
ful song of birds and noisy only with the monotonous 
whir and buzz of insect life, wotild be to rob them of 
jone of their greatest charms. 
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ENGINEERING INVENTIONS. 


A switch lock has been patented by Mr. 
Hobert B. Potter, of North Adams, Mass. Combined 
with a switch-throwing lever isa sliding bar for locking 
it, a rack on the bar and a pinion engaging therewith, 
alever with chain links for turning the pinion, and 
other novel features, to lock a switch and prevent its 
being turned, and to set a signal as desired. 


—_———+0«____ 
AGRICULTURAL INVENTIONS, 


A plow has been patented by Mr. Thos. 
E. Jones, of Center Star, Ala. The construction is such 
that the plows used may be shovel plows, turn plows, 
or scrapers, or a single plow may be used, so the plow 
may be used for the several operations necessary in pre- 
paring the groundand cultivating the crop. 


A farm gate has been patented by Mr. 
Edwin H. Penfield, of Santa Barbara, Cal. The body 
of the gate is hinged upon an upright rod that passes 
through the upper and lower bars, and is held in cross 
pieces secured to posts set in the ground diagonally to 
each other across the line of the fence, the gate being 
opened and closed by a suitably arranged pivoted lever, 
cord, and pulleys. 

—_—_0- ¢--_____. 


MISCELLANEOUS INVENTIONS, 


A combined square, miter, and circle 
scriber has been patented by Mr. William F. Seargeant, 
of Marshall, Mo. It consists of a graduated blade, 
with a beveled or miter point, mounted in a slotted stock, 
in the heel of which is ascrew point, while an adjusta- 
ble block, also carrying a point, is mounted in the slot 
formed in the stock. 


A beehive has been patented by Mr. 
William M. Myers, of Hannibal, Mo. It may be made 
of earthenware, wood, or metal, but preferably of earth- 
enware, as having no cracks or crevices in which moths 
can lay their eggs, the invention covering novel features 
in the construction and combination of various parts of 
the hive. 

A creamer has been patented by Mr. 
Nathan Yingst, of Reistville, Pa. This invention pro- 
vides a simple form of cabinet in which milk may be 
thoroughly and quickly cooled and the heat thereof 
carried directly out of the casing, each of the parts be- 
ing especially formed with a view to conveniently and 
expeditiously cleansing the same. 


A filter has been patented by Mr. Jos. 
C. Higgins, of New ,Brunswick, N.J. The special de- 
sign of this filter is such that the sand or other filtering 
material will not be packed while being cleaned, but 
kept loose and disintegrated during the cleaning ope- 
ration, while the filter is simple in construction and ef- 
fective in operation. 


A knitting machine has been patented 
by Mr. Freeman A. Calley, of Pawtucket, R.I. The 
construction is such that the machine may be conveni- 
ently adjusted to knit with one or two threads, and the 
length of stitch can be easily regulated, with other 
novel features, the invention being an improvement on 
a former patented invention of the same inventor. 


A washing machine has been patented 
by Mr. Fredrick E. Richardson, of Uniontown, Ia. It 
is of that class of machines having a collapsible cage 
for receiving the clothes, and its construction is such 
that the clothes are forced through the suds in the tub 
or box in different directions and thoroughly agitated, 
without being rubbed, pulled, or beaten. 


A flying target has been patented by 
Mr. Franklin J. Curran, of Stanford,Ky. It may be 
formed of glass, clay, or other fragile material, and is 
formed with peripheral notches, each pair being arrang- 
ed a distance apart less than half the circumference of 
the target, and the target having circular ribs or ridges 
so that the shot will not glance off. 


A machine for winding wire upon hose 
has been patented by Mr. Joseph A. Coultaus, of Brook- 
lyn, N. Y. Its construction is such that as the hose is 
fed through an aperture it is automatically turned, and 
the wire feed is arranged to automatically wind wire 
spirally around the hose, the apparatus being designed 
for various sizes of pipe or hose, to give them a protect- 
ing covering. 


* A lock for pocket books has been pat- 
ented by Mr. Gustave Hood, of Newark, N. J. It hasa 
sliding plate and outer stationary plate, both having 
rounded corners, with various novel features of con- 
struction to make sucha lock which shall be neat in ap- 
pearance, occupy but small space,conveniently operated, 
and leave no projecting parts liable to wear or tear the 
pockets. 


A safety lock for fire arms has been 
patented by Mr. Henry C. Waldecker, of Austin, Minn. 
A locking rod has its operating plate projecting beyond 
the face of the butt, and has an arm or projection, and 
alocking bolt is arranged to engage such projection 
and lock the operating plate, to prevent the premature 
discharge of guns by keeping the trigger locked until 
the gun is placed against the shoulder for firing. 


A signal lantern has been patented by 
Mr. George Wells, of Annapolis, Md. It has an outer 
opaque cylinder or mask which normally rests around 
and in front of the lamp, and which is lifted away from 
the lamp by the elevation of each or all of several col- 
ored cylinders, to provide lights of different colors by 
means of concentric sliding glass cylinders, alternately 
slid over or around the flame. 


A fifth wheel gear for vehicles has been 
patented by Mr. John G. Ebken, of Pittsburg, Pa. Com- 
bined with a vehicle box is a hanger projecting down- 
ward, a bar secured to the bolster and having a roller 
running on the hanger, and secured to the bar and tothe 
upper fifth wheel section, with other novel features, the 
invention being an improvement ona former patented 
invention of the same inventor. 


A rotary ventilator has been patented 
by Mr. Edwin F. Briggs, of Brookiyn, N. Y. This in- 
vention covers a novel construction of the rotating 


wheel of the ventilator, whereby its central position is 
made more effective, with means for varying the angular 
positions of the vanes, and improvements in the frame 
and boxes or bearings for carrying the wheel shaft or 
spindle. 


A billiard table leveler has been patent- 
ed by Mr. Ernst A. Hornbostet, of Oskaloosa, Iowa. It 
is a device to be placed under the footof each leg of 
the table to be leveled, when by turninga worm fitting 
in a socketed crank arm, the desired adjustment may 
be made, the device being also applicable for use in 
connection with printing presses and other heavy arti- 
cles. 


A telephone receiver has been patented 
by Messrs. John E. Dann and John Lapp, of Honeoye 
Falls, N. ¥. Two horseshoe electric magnets are em- 
ployed, arranged right and left from the diaphragm on 
its rear side, both armatures being connected with the 
diaphragm by rigid rods, so that both act simultaneous- 
ly on the diaphragm to vibrate it as forcibly as possible, 
in order to give increased loudness of tone, 


Telephone transmitters form the sub- 
ject of two patents also issued to the above inventors. 
One of the forms is intended more particularly as an 
improvement upon instruments of the Reis type, having 
two small electrodes that are free to vibrate in con- 
nection with the diaphragm, and using a local circuit 


acting through the electrodes reversely to the main cir- ; 


cuit, in order to neutralize the adhesion of the elec- 
trodes, and facilitate the required rapidity of vibration. 
The other form of transmitter is especially designed for 
the production of a loud-speaking instrument, capable 
of operating with a minimum expenditure of battery 
power or electromotive force, for which purpose a new 
and simple constructionof the diaphragm is provided, 
with a novel mechanism co-operating therewith, the dia- 
phragm having acentral conical portion, the diameter 
of the base of which cone shall equal or slightly exceed 
that of the contiguous inner end of the mouth piece. 


NEW BOOKS AND PUBLICATIONS. 


A REPORT ON THE TERMINAL FACILITIES 
FOR HANDLING FREIGHT OF THE 
RAILROADS ENTERING THE PORT OF 
New_York. By Gratz Mordecai. 
New York: Railroad Gazette, 1885. 


Mr. Mordecai’s report was prepared for the Railroad 
Gazette, and gives a careful account of the terminal 
works and business of the different railroads center- 
ing in New York. As the problem of handling the 
immense amount of freight daily brought into a me- 
tropolitan port is one of large importance, this study 
of the facilities as they now exist will, it is hoped, 
lead to an improved arrangement of freight houses and 
yards which will add to the convenience of both 
carrier and shipper. The author advocates the estab- 
lishment of a union terminal company for the hand- 
ling of the greater portion of in-bound and out- hound 
freight, believing that such a system would give in- 
creased economy in time and Jabor. His report is 
well worthy the attention of railroad men. 


TABLES FOR CALCULA'TING THE CUBIC 
CONTENTS OF EXCAVATIONS AND Em- 
BANKMENTS. By John R. Hudson, 
C.E. New York: John Wiley & 
Sons, 1886. 


The formula developed by Mr. Hudson is quite as 
accurate as the ‘‘ prismoidal formula,” to which engi- 
neers usually have recourse in calculating the cubic 
contents of excavations and embankments, and has the 
advantage of being much shorter and simpler. It is 
particularly adapted to use with tables, and therefore 
permits greater ease and rapidity in the calculations, 
Two sets of tables are given: one showing the cubic 
contents of a level cross section for a given center cut 
or fill, and specified road bed and side slope; the 
other, the corresponding contents of the side triangles 
tobe added or subtracted as they are above or below 
the level cross section. With these tables and a cross 
section book, one can easily and quickly calculate 
the cut or fill on each 100 foot section of proposed road, 
and can be very confident that all the work is ac- 
curate, for the tables have been prepared with great. 
care. . 


Barrowcliffe’s Table of Trade Discounts 
has been prepared with special reference to persons 
who are much occupied in setting such a price upon 
goods that it will allow a certain trade discount and 
stillleave a profit over and above the original cost. 
The table gives the fractional amount to be added to 
the net selling price so as to permit a discount of from 
one to ninety-five per cent, and will be found useful 
to persons who have much of this sort of work to do. 


Messrs. Otis Brothers & Co., of New 


York city, have recently published a large and hand- 
some descriptive catalogue of their standard hydraulic 
passenger and freight elevators, steam and geared belt 
elevators, and steam hoisting engines and hydraulic 
hoiste. The dimensions to which their business has 
grown from the limited proportions indicated by the 
small factory they occupied in 1852 fully accord with 
the increasing use of these conveniences for reaching 
the upper floors of high buildings. 


The Pope Manufacturing Company, of 
Boston, intheir “ninth annual greeting,” just issued, 
present a catalogne of their productions which shows 
that special improvements are constantly being made, 
although their bicycles and tricycles had formerly 
seemed to lack nothing necessary to make a perfect 
machine. The use of these means of locomotion ap- 
pears to be steadily on the increase. 


Received. 


THE PRACTICE OF THE IMPROVEMENT OF THE NOon- 
TipaL RIVERs OF THE UNITED STaTEs. By Captain 
E. H. Ruffner, U.S. A. New York: John Wiley & 
Sons. 


BurLpeRs’ BLANKS FoR EsTIMATING MATERIAL AND 
Lazor. By I. P. Hicks, Atlantic, Iowa. 


TEMPERANCE TEACHINGS OF SCIENCE. 
Palmer. Boston: D. C. Heath &Co. 


DRAINAGE FOR HEALTH; oR, EAsy LEssONs IN SANI- 
TARY ScIENCE. By Joseph Wilson. Philadelphia: 
P. Blakiston, Son & Co. 


By A. B. 


Special. 


TWO CASES IN VIRGINIA. 


"In 1884 the mails brought to Philadelphia a grateful 
letter from a gentleman of Lynchburg, Va., who told the 
story of the cure of his daughter by the use of the Com- 
pound Oxygen Treatment after being a sufferer from in- 
flammatory rheumatism, beginning in her fourth year 
and lasting nine years. His letter was as follows: 


““Drs. STARKEY & PALEN: Dear Sirs: My daughter 
has been using your Compound Oxygen for five weeks. 
Within a week, she began to showsigns of improve- 
ment; since then her recovery has been remarkable. I 
have never seen anything to equal it. The action of the 
heart is quiet and soft; there has been no sign of rheu- 
matism; she sleeps sweetly all night; has a fine appe- 
tite, has gained many pounds of flesh, and has consid- 
erable color; can walk all about the house, and has paid 
two or three visits in the neighborhood. 

“ Very respectfully, C. V. WINFREE.” 


About the time this young lady was finding relief from 
her inflammatory rheumatism, another lady suffering 
from consumption begun the treatment. She had tried 
other remedies without success, and the prospects for 
her future were gloomy indeed. 

In addition to her lung troubles she was a sufferer 
from curvature of the spine. Now, she can write herself 
a comparatively healthy woman, and the happy wife of 
the Mayor of that city. Her storyis told partly by her 
husband and partly in a letter from herself. We give 
her husband’s letter below: 


MAYOR’S OFFICE, LYNCHBURG, Dec. 15, 1885. 


Drs. STARKEY & PALEN: Dear Sirs: Instating what 
your Compound Oxygen Treatment has accomplished 
for my wife, I am discharging a debt whichI feel I owe 
to suffering humanity. " 

My wife has long been in delicate health, and since 
her seventeenth year has been’sufferingfrom‘acurvature 
of the spine. This greatly weakened her and occasioned 
much pain and excessive nervousness. Notwithstand- 
ing this, she further exhausted her strength and pros- 
trated her health by the usual] round of pleasures of the 
fashionable world: late hours, parties, operas, and 
above all the german. The result of this course was 
that her health was com@letely prostrated, her vitality 
exhausted, and when on a Northern trip in the summer 
of 1882 she contracted a deep cold, itsettled on her lungs, 
and consumption was soon after the result. 

During the early fall of 1882 she began coughing con- 
siderably; and finding that she was fast losing her 
strength and flesh, early in January, 1583, Mrs. Manson, 
then Miss Field, set our from her home in Culpeper, to- 
gether with her aunt and Dr. Rixey, for Philadelphia. 
She was then excessively nervous, could not speak 
louder than a whisper, and was unable to sleep at all. 
She saw one of the leading allopathic physicians of Phil- 
adelphia, who told her she had consumption, and that 
she must leave at once for Aiken, S.C. By the middle 
of the month she was on her way there, and did not re- 
turn until May. Though seemingly benefited for some 
considerable period during her stay, she had repeated 
spells which threw her back 80 much that when she re- 
turned she was much worse than when she left home. 
Soon after her return she went on to New York and con- 
sulted an eminent physician there, who advised the 
phenic acid treatment, which she continued to use dur- 
ing the following summer, notwithstanding its extreme 
severity, for some time with apparent success, though 
in the fall it seemed to lose its effect and she discon- 
tinued its use, returning to Aiken about the middle of 
November, 1884, It was then she first used the Com- 
pound Oxygen, and when I wentto see her at Christmas 
I found her considerably improved. I was prejudiced 
against the remedy, and advised her discontinuing its 
use, Which in agreat measure she did. From the begin- 
ning of the year 1884 she lost ground, till by February 
she wasill. I was telegraphed for, and found her suffer- 
ing greatly from biliousness, fever, and great weakness. 
Ireturned home to attend to some “business after a six 
days’ stay, only to be again telegraphed for. When she 
returned in May she was distressingly weak and thin, 
and though she improved some during the summer, she 
never was half so well as she had been the year before, 
and about the middle of September she took a violent 
cold, which confined her to her bed and promised very 
speedily to end her life. Indeed, for one or two days we 
thought she would not live to see another; she did, how- 
ever, rally slightly, and toward the end of the month in= 
sisted on going to Philadelphia to try the Compound 
Oxygen Treatment. I opposed the plan, because I 
thought she could only live a very little while longer, 
under any circumstances, and a trip to Philadelphia 
would only wear out the sooner her little remaining 
strength ; besides, I did not think the Compound Oxygen 
had done her any good at home, and I did not think she 
stood any better chance by going there, but she clung to 
the idea as though it were her last hold on life. Finally 
I consented to her going, only because I thought she 
would be better satistied, and not because I had the 
slightest hope of her improvement. In her first letter 
after seeing Dr. Starkey (it was only a fewlines scrawled 
with a pencil) she wrote me that Dr. Starkey said she 
would have to stay there two weeks before he could say 
whether the treatment would benefit her. Before the 
time had elapsed she was feeling much stronger, and her 
appetite was far better, and by Christmas she could 
walk a dozen blocks. She remained in Philadelphia till 
April, having during that time but one bad turn, which, 
however, threw her back considerably. Since her return 
my wife has used the Home Treatment, with continued 
benefit. Her weight in January, 1884, when she had 
been with you three months, was ninety-five and a half 
pounds, and that was a great improvement on her con- 
dition when she went to you. The last time she was 
weighed here her weight was} one hundred and fifteen 
pounds. When she went to Philadelphia, she could 
scarcely walk across the floor without assistance ; she 
can now walka mile and ride horseback for five miles. 
She then coughed nearly all the time, witha good deal 
of expectoration. Her cough is now much better, 
though it still clings to her, and the quantity of expecto- 
ration is comparatively small. 

Her great improvement seems to me almost miracu- 
lous, and I attribute it to the Compound Oxygen, aided 
by a systematic, prudent life,and the abandonment of 
drugs. 

I fear [ havewritten much more fully than you de- 
sired I should, butI have hoped that whatI have said 
would be of some benefit to suffering humanity. With 
kindly remembrance, I am, 

Very truly, your friend, 
N. C. MANSON, Jr.” 


There are very many péople interested in the treat- 
ment which has done so much for these two ladies in 
Virginia. If you wish fuller information send to!Drs. 
STARKEY & PALEN, 1529 Arch Street, Philadelphia, for 
their treatise, which is sent free to every applicant. 
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Business and Mersonal. 


The charge for Insertion under this head is One Dollar 
aline for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appearin next issue. 


Want to Buy—A patent; must be cheap, have merit; 
at least ten years torun. HE. M. Swift, Jewett City, Conn 


The Leonard hardwood, cleanable, five-walled Refrige- 
rators have air-tight locks, Send for catalogue; mention 
paper. Refrigerator Co., Grand Rapids, Mich. 

Wanted—An established manufactory wants patented 
articles (iron or steel) to manufacture on royalty; or 
would buy outright. Address Manufacturer, P. O. Box 
261, Pittsburg, Pa. 


See Burnham Automatic Engine adv. last and this week. 


Gentleman wishes to invest several thousand dollars 
in manufacturing business in country. N.S. B., Box 773, 
New York. 


Emery Wheels of unusually superior quality for wet 
grinding. The Tanite Co., Stroudsburg, Monroe Co., Pa. 


Be a Hero in the Strife 

says America’s favorite poet. All very well, Mr. Tong- 
fellow, but how can you when half your time you feel 
sick, and do not feel well thefother half? Men of noblest 
principles and highest aim find their efforts thwarted by 
disease. Night sweats, a hacking cough,and other symp- 
toms only too plainly say consumption. Heed good ad- 
vice. Try Dr. Pierce’s “‘Golden Medical Discovery,” 
and the bloom of health will return to your cheeks, 
soundness to your lungs, and you will be a hero yet. 


Guild & Garrison’s Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 


Wanted—Superintendent for malleable iron works. 
Address, stating experience and references, ‘* Malleable 
Iron,” P. O. Box 773, New York. ° 


Wanted—Patented articles of merit to manufacture 
on royalty. Electric Mfg. Co., 311 River St., Troy, N. Y. 


Nickel Plating—Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
“Little Wonder.” A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating,etc. Hanson, Van Winkle & 
Co., Newark, N. J.,and 92 and 94 Juiberty St., New York. 


Grimshaw.—Steam Engine Catechism.—A series of 
thoroughly Practical Questions and Answers arranged 
so as to give toa Young Engineer just the information 
required to fit him for properly running an engine. By 
Robert Grimshaw. 18mo, cloth, $1.00. For sale by 
Munn & Co., 361 Broadway, N. Y. 


Wn. Frech, Sensitive Drill Presses, Turretand Speed 
Lathes combined, Power Punching Presses, 68 W. Mon- 
roe Street, Chicago. 


Order our elegant Keyless Locks for your fine doors. 
Circular free. Lexington Mfg. Co., Lexington, Ky. 


Send for catalogue of Scientific Books for sale by 
Munn & Co.,361 Broadway, N. Y. Free on application. 


The Knowles Steam Pump Works, 44 Washington 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
pro¥ed forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 


Haswell’s Engineer's Pocket-Book. By Charles H. 
Haswell, Civil, Marine, and Mechanical Engineer. Giv- 
ing Tables, Rules, and Formulas pertaining to Mechan- 
ics, Mathematics, and Physics, Architecture, Masonry, 
Steam Vessels, Mills, Limes, Mortars, Cements, etc. 900 
pages, leather, pocket-book form, $4.00. For sale by 
Munn & Co., 361 Broadway, New York. 


Machinery for Light Manufacturing, on hand and 
built. to order. E. E. Garvin & Co., 139 Center St., N. Y. 


Send for Monthly Machinery List 
to the George Place Machinery Company, 
121 Chambers and 103 Reade Streets, New York. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtuined. For instructions 
address Munn & Co., SCIENTIFIC AMERICAN patent 
agency, 361 Broadway, New York. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 


Wanted—Salesman acquainted with the Western 
malleable iron and hardware tide. Address, with ref- 
erences, ‘‘ Malleable Iron,” P. O. Box 773, New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 


Nystrom’s Mechanics.—A pocket book of mechanics 
and engineering, containing a memorandum of facts and 
connection of practice and theory, by J. W. Nystrom, 
C.E., 18th edition, revised and greatly enlarged, ‘plates, 
12mo, roan tuck. Price, $3.50. For sale by Munn & Co., 
361 Broadway, New York city. 


Curtis Pressure Regulator and Steam Trap. See p. 142. 


Tools, Hardware, and other specialties made under 
contract. American Machine Co., Philadelphia. 


Supplement Catalogue.—Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co., 
419 East 8th Street, New York. 

Crescent Solidified Oil and Lubricators. 
new. Crescent Mfg. Co., Cleveland, O. 

Curtis Steam Trap for condensation of steam pipes, 
high or low pressure. Curtis Regulator Wovks, Bos- 
ton, M BSS. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 


60,000 Hmerson’s 1886 {%~ Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa, U.S. A. 

Hoisting Engines, Friction Clutch Pulleys, Cut-off 
Couplings. D. Frisbie & Co., Philadelphia, Pa. 


“How to Keep Boilers Clean.”” Send your address 
for free 85 page book. Jas. C. Hotchkiss, 93 John St., N. Y. 


Something 
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Scientific. 


Aiterican, 


Barrel, Keg, Hogshead, Stave Mach’y. See adv. p. 76. 


Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p. 46. 

Hercules Lacing and Superior Leather Belting made 
by Page Belting Co., Concord, N.H. See adv. page 238. 

Planing and Matching Machines. All kinds Wood 
Working Machinery. C. B. Rogers & Co., Norwich, Conn. 

“Wrinkles in Electric Lighting,” by V. Stephen ; 
with illustrations. Price, $1.00. E. & F.N.Spon, New 
York. 

Iron and Steel Wire, Wire Rope, Wire Rope Tram- 
ways. Trenton tron Company, Trenton, N. J. 

Brass and Iron Working Machinery, Die Sinkers, 
and Screw Machines. Warner & Swasey, Cleveland, O. 

Small Bench Lathes, with Countershaft, $16.00. Cir- 
cular free. T. F. Welch & Co., 35 Batterymarch Street, 
Boston, Mass. 

Split Pulleys at low prices, and of same strength and 


appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker St., Philadelphia, Pa. 


iruevies 


HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters, 


or no attention will be paid thereto. Thisisfor our 


information, and not for publication. 
References to former articles or answers should 
give date of paper and page or number of question. 
Inquiries not answered in reasonable time should 
e repeated; correspondents will bear in mind that 
some answers require not. a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 
Special Written Information on matters of 
personal rather than general interest cannot ‘be 
expected without remuneration. i 
Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. \ 
Books referred to promptly supplied on receipt of 


price. 
Minerals sent forexamination should be distinctly 


marked or labeled. 


(1) G. F. §8.—There is no difference 
whatever in the action of the pump or the pressure 
upon the valves or sides of the chamber, whether the 
pistons be pointed or flat. The sectional area at the 
sliding surface is the real measure of the pressure. 


(2) H. C. D. writes: 1. Do you think it 


will be as economical to use a 30 horse power boiler 
for 20 horse power work as it would a 20 horse boiler? 
A. It 4s economical to use a30 horse power boiler for 
20 horse power work. 2. The gas company in this city 
have reduced the price of gas from $2.50 to $1.50 per 
M., but the reading of the meters after the reduction 
was much larger than before, so that it almost counter- 
balanced the reduction. A daily paper stated that 
they had increased the pressure, but Iclaim the re- 
verse. Can you explain where the hitch comes in— 
in the pressure or the quality of gas;furnished? A. By 
impoverishing the gas and increasing the pressure you 
are made to burn more gas for the required light, and 
by this means. the- company loses but little, and you 
are scarcely a gainer. The hitch is in both quality 
and pressure. 3. Is the lye sold in 1 pound iron boxes 
a preventive of scale in boilers? A. Yes. 


(3) T. M. N.—Two balls of different 


weights or a solid and a hollow ball will drop in equal 
times ina vacuum. In air the friction will most retard 
the ball that has least density or is lightest in com- 
parison with the area of its diameter. 


(4) L. B. writes: I wish to run a light 


upright saw with a crank and pitman. Is there any 
way (patented or not) whereby I can get two down cuts 
of the saw with one revolution of the crank? A. Only 
by a cam or its equivalent. See Brown’s ‘507 Me- 
chanical Movements,” which we can send post paid 
for $1. 


(5) E. H. B. asks a simple, practical 
way for testing Russian iron, so as todistinguish readily 
between the genuine article and the many inferior 
imitations that are in the market. A. The genuine ar- 
ticle is known by its fine black luster and small granu- 
lation of the surface in reflected light. Otherwise, by 
its toughness in bendiiis with and across the grain. 


(6) J. W. S.—Choke bore is a very 
slight decrease of diameter at the muzzle of shotguns, 
for the purpose of preventing the excessive spread of 
the shot. When properly made, it commences from 
% inchto 1 inch from the muzzle. Rifles are not choke 
bored, but slightly taper bored. <A load rides easiest, 
at about two-thirds the distance from fore toward the 
after wheels. 


(7) C. F. U. asks: Which is most eco-, 


nomical of fuel—a boiler made after the pattern of a 
locomotive boiler, without jacket, with shell exposed 
to the atmosphere, or acommon stationary boiler in- 
cased in a brick wall with brick furnace? A. We con- 
sider the brick-set horizontal tubular boiler the most 
economical in fuel, and most satisfactory in steaming 
qualities as well as safety. 

(8) J. C. B.—For a soap to clean 
clothes without rubbing: Take 2 pounds sal soda, 2 
pounds yellow bar soap, and 10 quarts water. Cut the 
soap in thin slices, and boil together 2 hours; strain, 
and it will be fit for use. Put the clothes in soak 
the night before you wash, and to every pailful of 
water in which you boil them, add a pound of soap. 
They will need no rubbing, but merely rinsing. 


(9) C. W. R. asks how to make a good 
pomade for the hair. A. Take of castor oil 1 pound 
avoirdupois, pure white wax 4 ounces, melt them to- 
gether, and then add oil of bergamot 2% drachms, oil 
of lavender (English), 4% drachm, essence royale. Stir 
the mixture while cooling. 


(10) H. P. G.—See Henderson’s formula 
for making gelatine emulsions in the ScreENTIFIC AMERI- 
cAN of November 8, 1884, page 293. For sensitizing al- 
bumen paper, see Newton’s solution, page 65, ScIEN- 
TIFIc AMERICAN of August 2, 1884. 

(11) B. O. asks how to make mocking- 
bird food. A. Hempseed 3 parts, toasted wheat bread 


2 parts, maw seed 1 part, ox heart 1 part. Boil the 
ox heart well in water, cut it small, and place it in 
apanin an oven. where it must be allowed to become 
perfectly dry and crisp. All theingredients must then 
be thoroughly mixed and ground in a mill to coarse 
powder. 


(12) G. B. M. writes: 1. Can you give 
mea formula for mixing paint suitable for painting 
wire cloth green—one that will dry quick and hard and 
not easily crack off, and be glossy asif varnished? A. 


It will be found most satisfactory to purchase your i 


paint ready prepared from some reputable house 
rather than to attempt its manufacture yourself. 
mixture of three-fourths zinc white with one-fourth 
white lead, to which a little drier has been added, will 
be found to answer quite well. 
suit is ground in with the above. 


standing? A. Userawlinseed oil. 


(18) W. A. K. asks: 1. Are theglass tub 


ing and rods, etc., used by traveling glass blowers 
any different or more easily melted and worked than 
ordinary glass? A. The glass referred to is ordinary 
lead glass, and is similar in composition to the common 
white glass made in this country. 2. What metal 


would best resist the corrosive action of gas, the metal ! 


being used for lining cornice, water troughs, and 
water conductors upon gas works? A. Cast iron or 
lead is much better than tin. You might coat the 
tin with asphalt. 


(14) W. J. H. desires (1) a recipe for 
making bay rum in small quantities. A. Take2 pounds 
of leaves of the Myrtusacris, 144 pound cardamoms, 2 
ounces cassia, 114 ounces cloves, and 9 quarts rum. 
Distill 1144 gallons. Bay rum may be colored with 
tincture of saffron or with a mixture of equal parts 
caramel and tincture of turmeric. 2. Also a recipe for 
office mucilage. A. Mix3 ounces gum, 1 ounce acetic 
acid, 1 ounce white sugar, and sufficient water. 


(15) J. D. B. asks if one’s eyes are open 
or shut when walking in sleep. A. Bothconditions are 
known, but principally with the eyes open. 


(16) L. T. R. desires some simple method 
of detecting the adulteration of spirits of turpentine 
by the mixture of petroleum naphtha. A. Test its 
bloom by dropping on a black glass plate, or test its 
solubility in absolute alcohol. Theturpentine dissolves 
in this reagent, while the petroleum naphtha does not. 


(17) C. 8. A. writes: I have some pieces 
of steel that have been nicke] plated, then soldered toa 
piece of tin. I find the nickel of the steel piece very 
much stained from the muriatic acid used in soldering. 
Is there any liquid article or compound that will re- 
store the nickel to its former brightness? A. The 
nickel plating is porous. The soldering acid penetrates 
to and oxidizes the steel, which stains the nickel plate. 
We have not succeeded in recovering the luster of 
nickel plate that has been thus treated. Soldering 
should have been done with resin, and cleaned with 
turpentine or alcohol. 


(18) H. M. N. writes: In Newton’s law, 
‘all bodies are attracted to each other directly as thei: 
mass, and inversely as the square of their distance ;’ 
do you understand the ‘‘distance’’ to be the distance 
between the centers of gravity or the distance between 
the most adjacent particles? A. If the mass of the 
body is intended, then its center of gravity is the 
measure of the distance. If the atoms of a mass only 
are considered in their relation to each other, then each 
atom is the measure of any distance. 


(19) E. A. W.—The Wilkes exploring 


expedition, as also several English expeditions, 
has skirted the Antarctic polar land, and found 
it impenetrable. The north pole has elicited more at- 
tention from the scientific world from its nearness and 
interesting detail of distribution of land and water, as 
well as the evidence of an open polar sea, which does 
not seem to be the case at the south pole. 


(20) A. D. O. asks how to find the 
azimuth of aplace. A. Obtain the true meridian by 
corrected observation of the pole star, and from this 
take the departure with a theodolite or compass if 
the place is insight. If not, make a triangulation or 
series of triangles reaching to the place sought 
with a theodolite. This will require a trigonometrical 
computation and geodetic correction for establishing 
the true azimuth. 


(21) H. J. H.—As you are a machinist 


and blacksmith, it is supposed that you know how to ; 
The welding of two: 


weld steel and iron together. 
pieces of cast steel is a very difficult and uncertain 
matter, and depends very much upon the grade of 
steel, the low grades or coarsest steel giving the best 
results. The welding can be facilitated by placing a thin 
piece of good ironin the weld between the pieces of 
steel, using borax only. The piece of iron may be 
welded to one piece first, thengive the iron facing the 
strongest heat. Work the steel well under the ham- 
mer after the weld is completed, to fine the grain. 


(22) C. W. W. writes: In a target 
pierced by 121 inch projectile, what becomes of iron 
occupying space through which projectile passed? A. 
It is torn and bent back if the iron is tough; or a 
piece punched out and carried with the ball from brit- 
tle plates. 


(28) A. D.—Suction is not strictly a 
scientific term, yet it isin common use in mechanics, 
hydraulics, pneumatics, etc., as applied to the act as 
well as the appliance for producing decreased atmo- 
spheric pressure. Custom has sanctioned its legiti- 
mate use. See Webster unabridged. 


(24) D. L. V. N. writes: We received a 
new church bell, 400 pounds weight, hung in sucha 
shallow yoke that about two-thirds of its weight is 
below the axis. The result was the bell was hard to 
ring, and strokes of hammer too close or in too 
quick succcession for such a large bell. We bolted 
25 pounds of iron on the upper portion of rope wheel, 
which has improved it greatly. There is a bell of 
same weight near here which strikes less rapidly 
(rings easier), and consequently has more prolonged 


Ai 


Coloring matter to - 
2. How to mix and | 
apply oil to prevent wire cloth from rusting by long : 


| ana sonorous sounds. Why is there this difference ? 
‘Should we add more weight to top of wheel? A. 
| The weighting of the wheel to balance the bell is 
‘admissible, but tends to deaden the sound. Better 
send to the makers of the bell for a proper yoke. 
The sonorousness of bells depends so much upon 
: their composition and form that we could not tell 
| you, in exact terms, why or what is the cause of the 
difference. The bell founder may have made a blunder 
j in the form of the bell as well as in the yoke. 


(25) G. B. E. asks the mixture with 
which to brown gun barrels. A. Chloride of antimony 
mixed with a little olive oil. Add afewdrops of nitric 
‘acid to sharpen its action, if required. Another: sul- 
phuric acid 44 ounce, sweet spirits niter 4% ounce, blue 
vitriol 2 ounces, alcohol 1 ounce, tincture of the chloride 
of iron 1 ounce, water 40 ounces; add alcohol last. 


, (26) R. B. R. asks the best and sim- 
lest method of keeping cistern water as soft as pos- 
) sible. A. Paraffine rubbed on the dry walls and bot- 
| tom of a cistern and melted into the cement with a 
| hot iron is the most effectual method of keeping the 
water soft or free from lime. Cisterns, when plastered 
with pure Portland cement, generally give satisfaction. 


(27) B. J. asks how they get the differ- 
; ent tones in a single bell chime whistle. A. By divid- 
ing the bell into two or three parts which are unequal. 
This is the subject of a patent. 


(28) L. L. asks: 1. What would be the 


; expansion of an inch bar of wrought iron five feet 
‘long under a temperature of 300° steam heat? A. 7 
joflinch. 2. What would be the difference between 
i the expansion of the above bar of wrought iron and a 
;castiron pipe of the same length under the same tem- 
- perature? A. z3y of linch. 3. What, if any, would 
- be the difference between the expansion of cast iron 
and homogeneous steel casting ? A. Slightly less than 
réo Of 1inch. 


(29) J. H.—Scrap brass varies so much 
in its composition that we cannot give you any in- 
: telligent answer how to use itin casting without in- 
| spection. The bright yellow brass may be from 6 to 
‘8 ounces zinc to the pound of copper. By melting 1 
- pound of copper with 114 pounds of such yellow brass, 
- you will make whatis called a 3 to 4 ounce brass, which 
>is very rich in color. For dark colored scrap we can- 
not advise, as it probably contains lead and iron. 


(30) T. H. C. asks: 1. Has a miner any 
; legal right, after going below the surface, to undermine 
'a neighboring claim? A. It will depend entirely upon 
; thenature of the deposit he is working. If it be a 
true fissure vein, the United States Mining Law gives 
' him the right to follow it as far as he chooses between 
the two vertical planes determined by the end lines 
of his claim; provided, however, that his surface lines 
include the ‘highest point or apex of the outcrop of 
the vein. If heis working a deposit or seam, he is 
limited by the vertical planes passing through both 
his side andendlines. 2. What is the difference be- 
| tween the rules governing the mining of coal and 
; the different metals? A. As coal is always a regular 
/member of the geological formations, a seam, and not 
: in any sense a vein—though the latter termis often im- 
‘ properly used—the miner is always limited by the 


| vertical planes passing through his surface lines. He, 


{is open to an action at law if atany time he removes 
‘the coal from beneath a neighbor's property. 


INDEX OF INVENTIONS 


For which Letters Patent of the 


United States were Granted, 


March 30, 1886, 
AND EACH BEARING THAT DATE. 


; [See note at end of list about copies of these patents.] 
Alarm lock, T. Mabbett, Jr........ ‘ 
Auger, expansible, P. McCauley 
Awning, E. A. H. & C. R. G. Rabiger.. 
Axle boxes, dust guard for, .J. Timms. 
Backband hook, J. B. Moore... ... .. 
Bag, satchel, etc. R. Flocke 
Balance, spring, W. R. Watt......... 
Balances, mechanism for timing, H. J. 
Bale and box hook, P. J. Stockinger. 
Baling press, H. C. Capel 
Baling press, P. K. Dederick. 
Baling press, G. W. Robburts. 
Band cutter and feeder, J. R. Stone..............6+ 339,119 
Band tightener, W. H. Whittaker «.. 338,811 
| Barrel body from shrinking, mechanism for pre- 
venting a moulded, G. W. Laraway 
Barrel heads, machine for making, J. T. Carter. 
Barrels, etc., construction of, M. G. Gillette.. 
Basket, cotton, J. W. Walker.... 
Bed, folding cot, G. E. Bedell.. 338,696 
Bed, sofa, M. Ginna wee 838,949 
Bed spring machinery, double spiral, H. A. Black- 
mer 
Beer preserving apparatus, J. J. Hanlon.. 
Bell system, electric hotel call, J. I. Beers... 
Belt, driving, F. Wegmann... 
Billiard cue, J. A. Tracy..... 


Eisen. 


- 838,712 
338,936 
388,785 


339,064 
338,926 
338,948 
- 338,892 


338,702 
338,958 
«+. 338,697 

. 338,896 
338,888 


Billiard?cue tip fastening, E. Ferchland . 588,724 
Boat. See Submarine torpedo boat. 
Boiler. See Steam boiler. 
Bolt. See Flour bolt. 
339,027 


Bolt cloths, clasp for attaching, G. T. Smith....... 
Bolting cloths, clasp for, G. T. Smith ee. 339,025 
Bookbinding machine, I. W. Fifield. 338,726 
Boot and shoe heel, J. J. Jones .. 839,060 
Boots and shoes, manufacture of metallic shanks 
for, C. T. Stetson 
Bottling machine, EB. F. Goransson.. 
Bottling machine, J. K. Nye... 
Box fastener, C. W. Beehler 
Brace. See Rail brace. 
Brake, H. K. Whitner.............cccceccsccsecessees 
Bread and vegetable cutter, Boes & Winter........ 
Bridge, H. Krusi 
Brush, steel wire, C. E. Doty.. 888,719 
Buckle for supporters, L. W. Timmons 339,081 
Button attaching machine, Slater & Lamoreaux.. 358,024 


339,117 
339,053 
339,111 
- 338,698 


338,900 
338,819 
338,755 
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Button setting machine, E. Pringle................. 838,776 
Buttoner, combined boot and glove, F. G. L. 
Henderson 339,055 
Cable road switch, automatic, Brown & Stratton.. 338,823 
Camera shutter, A. B. Rinehart. .............eeeeee 338,782 
Can. See Oilcan. Paint can. 
Can bodies, machine for jointing and seaming tin, 
C.M. Symonds............e cece eens 838,887 
Capsules, process of making gelatine, J. Krehbiel. 388,754 


Car coupling, I. H. Bradshaw...........e.eeeeeeceeee 338,821 
Car coupling, J. W. Cole..............066 . 838,828 
Car coupling, Haught & Fisher. . 838,965 
Car coupling, J. Henze, Jr.. « 338,968 
Car coupling, J. A. Murray. . 839,110 
Car coupling, L. T. Nichols. . 339,071 
Car coupling, S. C. Wilson.. . 839,122 
Car draw bar, J. W. Cole.. « 338,829 
Car seats, means for securing satchels, bags, etc., 

to, A. C. Kimber - 338,846 
Car, sleeping, G. Leve (r) sees 10,703 
Car, stock, TH. C. Hicks.........00...0000eeeeee 338,741, 338,742 
Car, stock, B. C. Hicks.. eves 338,743 
Car, truck, G. M. Brill... - 339,041 
Car, truck, Brill & Rawle............ . 839,040 
Car wheel, self-lubricating, O. Barker.. . 338,694 
Cars, ventilating, C. E. Lucas......... « 338,850 
Card, playing, E. J. Levey...............5 . 339,066 
Cards, etc., ornamentation of, Hake & Oechsli.... 338,955 
Carding engine, C. L. Harmon 832,097 
Carriage, child’s, McClinchie & Butler........ . 838,998 
Carriage, child’s, L. G. Spencer...............466 see. 338,798 
Carriage step and receiver for garbage and other 

refuse, combined, F. W. Carlin.. 338,825 
Cart, dumping, EH’. Storck ............eceeeeeeeeeeeeees 338,802 
Case. See Map and window shade case. Pen and 

pencil case. 
Caster, furniture, F. M. Lechner.............. ++» 838,985 
Cesspool and catch basin, A. Staple: . 838,801 
Chain, drive, C. W. Miller... . 889,003 
Chair, H. C. Weeden « 838,895 
Chuck, J. W. Strong.......ccccecccceeees seseee eence 339,120 
Churn, C. H. Robison.... . 838,786 
Cigar rolling machine, J. W. Cameron ++. 838,921 


Circuit controller, automatic safety, O. F. Jons- 


BOM sese ccs cect n ates We Mech sdnduatal siudmasstetesv ues 338,752 
Clamp. See Furniture clamp. Printer’s form 

clamp. 
Clamp, S. E. Nies vee 889,072. 
Clasp or buckle, E. S. Smith . 338,792 
Clock, electric alarm, G. H. Davis.......... - 338,935 
Clocks, circuit closer for electric, C. H. Pond . 838,773 
Clod crusher and harrow, J. P. Johnson.... . 888,974 
Clothes drier, J. Carr . 388,923 
Coffee roaster, T. J. Rundel. . 839,114 
Coffin, J. Maxwell... ........ . 388,855 
Collar, horse, M. T. Hayes . 339,008 
Composing stick, H. Seger.. . 839,076 


Conveyer apparatus, G. C. Blickensderfer, 
838,708, 338,704, 338,706 
Conveyer apparatus, track for, Blickensderfer & 


Smiths.) cece cerst we cees eles evewins eae ces - 338,705 
Cord or rope fastener, W. Nicolay.. . 839,008 
Cotton gin, S. D. Freeman a... 889,091 
Coupling. See Car coupling. Hose coupling. 

Pipe coupling. Thill coupling. 

Crate, return, J. Colville. o +. 889,045 

Cultivator, E. 8S. & C. R. Brown seeeeesees 338,009 

Cutter. See Band cutter. Bread and vegetable 
cutter. Pipe cutter. 

Cutter head, E. F. Barnes............. ccc cee ee cceeeee 338,695 

Dash boards, receptacle attachment for, M. 
TAN CY ia siieind cic dose csc Sees ae eae tales oddeas sdee de od 


Desks, folding top for school, W. P. Conner.. 
Dial wheels, manutacture of, G. E. Hart... 
Die, R. Butterworth 
Digger. See Potato digger. 

Display rack, drygoods, R. W. Whitehurst......... 339,081 
Distributer. See Fertilizer distributer. 

Door hanger, W. W. Chipman 
Draught equalizer, M. Lyn@e. 
Draught equalizer, L. T. Nichols.. 
Dress shield, A. J. Hiscott 
Drier. See Clothes drier. 
Drill. See Ratchet mining drill. 
Drill jar, J. M. McCandlish 
Dust collector, P. M. Nelson.. 


«++ 839,007 


Dyeing apparatus, J. Hanson... ++. 338,839 
Eaves trough brace and hanger, A. De Witt....... 338,718 
Electric conductors, underground conduit for, J. 
My DAC: ois's sisesia essed sania’ dates, wise webiooeeed oaeste 338,971 
Electric lights, apparatus for suspending, T. H. 
Brad yiaiscvectact cea nda sadnes take setae arses cectias 338,920 
Electric lights, means for suspending, T. H. 
Bra Yasin caetedde Giaccsasc cas tases ds sacdaetbasaies 338,919 


Etectric machine, dynamo, R. E. Ball....... 338,692, 338,910 
Electric machine regulator, dynamo, Thomson & i 


RACE iersucsistensatses; teteecsssesate aided ails. 339,079 
Electric motor, V. EB. Keegan............ccceeeeeweee 388,977 
Electric resistance,{artificial H. P. & F. H. 

. ++ 338,708 
Electrical indicator, J. W. Howell...... . 339,058 
Electrical magnetic motor, V. E. Keegan . 338,976 
Elevator safety attachment, C. A. Westberg...... 339,035 
Engine. See Carding engine. Rotary engine. 

Vapor engine. 

Envelope and letter sheet, combined, F. P. Hof- 

TAD oo oeisie's o <cisisia bain: eatacein'e oin'sin'e 0'0'2 eiejntars'e g's «++ 838,746 
Excavating apparatus, Thomson & Mullins . 338,803 
Fan, D. Dillon...... ccc cece cece cece reece eee . 338,939 
Fan, S. Scheuer.. . 338,881 
Fan, automatic, J. M. Peay et al. . 839,011 
Fan, rotary, E. Anthony........... « 339,038 
Fan, rotary ventilating, W. D. Smith. - 339,030 
Farm gate, E. H. Penfield..............ccceeseeeccees 338,869 
Faucet, E. MOrere..........ccc00 ceeecccccecccscecvee 338,860 
Felting. preparation of animal fiber for, J. T. 

Waring «+. 839,084 
Fence, J. R. Standley.. . 389,116 
Fence, M. Wilson.......... . 838.902 
Fence guard, J. P. Bloomer. « 838,917 
Fence machine, S. Watson.. . 838,893 


Fence machine, barb, J. D. Curtis. 
Fence machines, tension device for, Henley & 


WATMOD Hs ac Foes yh rat l wde wed ee se ed de aces we, 338,738 
Fence, picket, W. F. Baird.. . - 838,818 
Fence post, L. D. Woodworth... see . 838,903 
Fences. machine for constructing, W. D. Schoo- 

aioe 338,882 
Fences, wire holder for, H. C. Pratt.. « 338,775 
Fertilizer distributer, E. G. Macomber.. - 338,852 
File, bill, P. J. Scnlicht ...........ccceceeeeeeceeeeees 338.%88 
File, paper. E. E. Baker............sssseeeeeseeeeeeee 338,909 
Firearm; breech-loading, W. J. Graham 388,732 
Firearm, revolving, B. Merritt.......... . 838,760 
Firearms, sight for,,w. W. Wetmore. - 338,898 
Fire escape, A. Ils@....... 2... cesses . 338,843 
Fire escape, A. J. Johnson.... . 838,750 
Flanging machine, S. T. Williams. 338,901 
Flexible joint or connection pipe, Lecouteux & 

Garnier se eeseesee 808,048 
Flooring jack, H.'C. Cloyd. . 388,933 
Flour bolt, G. T. Smith.... ... . 339.026 

seve 808,858 


Flour bolting reel, Ws C. Meyer.....e.sseereers 
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Flower base with background, R. Kift 
Fluid gate, C. C. Burton.............6. 
Folding table, D. A. Fay...... 
Freight, apparatus for handling, L. Graff. 
Fuel for the development of steam, combustion 

of fluid, L. W. Serrell........... cecceeceeccseeees 338,883, 
Furnace. See Metallurgical furnace. 
Furnaces, fire bar for liquid fuel, J. F. Backlund.. 338,690 


Furniture clamp, C. Joseph.........seec eee eeeeeeees 339,061 

Gauge. See Water gauge. Weatherboard 
gauge. 

Gauge, H. V. Vogt «- 839,083 

Garden table, P. Leistner. .. 338,986 

Gas, apparatus for manufacturing, B. Loomis..... 338,991 


Gas, apparatus for the manufacture of illuminat- 

ing and heating, B. Loomis. Sake d 
Gas lighting apparatus, electric, C. W. Holtze 
Gas lighting burner, electric, C. W. Holtzer. 
Gas, manufacturing, B. Loomis.. 
Gas, process of and apparatus for manufacturing, 


338,989 
338,748 
838,747 
338,990 


Be Te0OWMISs oesicse es cesicviede es sees hesdacteceeccacee’ 338,992 
Gate. See Farm gate. Fluid gate. 
Gate, J. H. Barton......... cece eee ee cece essen eeeeee 338,912 
Gearing for machinery, reversing; J.. Cryder- 


Glass annealing oven, F. Schefold 


Governor, engine, A. P. Broomell «. 888,822 
Grapple, drill shaft, W. Seely....... cccseeceeee wees 8899021 
Guard. See Fence guard. Razor guard. 

Guitar, R. F. Fiemmings, Jr............eeeeeee «. 838,727 
Hair crimper, J. Drorak..... 339.087 


338,942 
338,751 
+. 838,865 


Hair tonic, L P. Federmeyer............... 

Hame clip staple and tug iron, R. W. Jones. 
Hammer, bush, W. Oppy 
Hanger. See Door hanger. 


Harness, A. King............... .. 838,980 


Harness, D. L. Shafer. 339,022 
Harness, J. W. Spangler. «. 888,797 
Harrow, M. S. O’Neil vee 838,768 
Harrow, disk, C. La Dow 338,982 
Harvester rake trip, S. Arnold «ee. 388,908 
Harvester reel, I. Hall.......... cc cee ccc eeecee cece 338,957 


Harvester, self-binding, H. M. Weaver.....338,98, 338,809 
Hatchets, device for making claw, J. U. Hub- 


33959 
Hat pouncing machine, C. E. Keator... ~. 838,975 
Hatters’ irons, rubber tube for, G. Yule «. 338,815 
Hay rack, G. H. Rundle....... ........000 . 339,07 


Header and thrasher, combined, H. A. Benton.... 338.699 


Hoisting apparatus, H. W. Champlin «- 808,929 
Hoisting and conveying apparatus, L. Graff. «+ 838,952 
Holder. See Lead and crayon holder. Magazine 


holder. Spool holder. 
Hook. See Bale and box hook. Backband hook. 

Snap hook. 
Hoop fastener, N. Newman 
Horse detacher, J. F. C. Jurgensen. 
Horse quarter boot, C. Drew.. 
Horse unhitcher, electric, A.J. Coffe 
Horses, sun shield for, S White.. 
Horseshoe, J. Ricks. 
Horseshoe, H. B. Schureman. 
Horseshoe machine, C. H. Perkins. 
Hose coupling, C. A. Muddiman 
House, dry out, T. W. Carrico... 
Hydrant, J. C. Kupferle 


se. 889,006 
.. 839,104 
.. 339,050 
.. 339,043 
.. 388,889 
.. 388,781 
.. 838,789 
.338,870, 338,871 
339,109 
338,826 
388,756 


Ice tongs, E. A Collins weeee 839,044 
Incubator, E. 8S. Renwick.... ‘e ais v's .. 8890138 
Indicator. See Electrical indicator. Speed indi- 

cator. . 
Injector, N. W. Girdwood eevee e 338,950 
Injector and extractor, C. C. Burton «- 838,710 


Iron and steel, apparatus for the manufacture of, 
E. BF. Falconnet.......cccccccceccceceeeeeeseeeeeeee 
Ironing table, BE. Ruse 
Jack. See Flooring jack. Jumping jack. 
Jar. See Drill jar. 
Jar clamp, H. Buchholz.......- 
Jumping jack, J. A. Kienardt 
Kiln for bricks, lime, po@tery, 
Melcher. 
Kitchen cabinet, W. N. & E. A. Fisher. 


Kife and fork, combined, G. E. Marks.............. 338,853 
Knitting machine, circular, G. C. Converse........ 339,046 
Knives, machine for cleaning and polishing, H. 

Ae BEGUN 5 0 ee cteeeisek ncvains eee oes ccen tee ge ele: 339,095 
Knob attachment, H. H. Humphrey.............0.. 339,102 
Ladder, extension fire, Craig & Strachan, Jr. +. 838,717 
Lamp, J. O. Colby........eseeceeeee +. 338,830 


«. 838,728 
++ 838,749 


Lamp, J. S. Ford 
Tathe for turning spherical surfaces, N. Hunt 


Lead or crayon holder, C. W. Boman....... .- 838,82 
Leveling instrument, C. G. Smith... «- 338,791 
Link yrinding machine, B. E. Parks .. 889,010 
Liquid cooler, E. B. A. ZWOyer..........ceeeeeeeeees 338,906 


Lock. See Alarm lock. Nut lock. Permutation 
lock. Switch lock. 

Locomotive, electrically-actuated, F. L. Pope. 
Loom, swivel, J. Wadsworth.... 7 
Magazine holder, W..T. Lee «- 338,758 
Magnetic separator, G. Schaeffer.............eseeees 339,017 
Mainspring barrels, manufacture of, G. E. Hart... 338,963 
Map and window shade case, J. M. Sauder........ 338,879 
Mechanical movement, Crompton & Wyman, 

339,047, 359,048 
Medicine, skin diseases, remedy for, W. B. Fergu- 


«+ 839,078 
- 338,891 


338,725 
see 10.705 
- 338,810 
339,063 


Merchandise receptacle, L. Whitehead 
Metal package or can, G. W. Knapp.... 
Metal plates, machine for bending, J. H. Fergu- 


SON......... te «. 338,944 
Metallurgical furnace, W. Acheson........ «. 838,907 
Meter. See Piston water meter. 


Middlings purifier, feeding device for, Sherwood 
SE BSMIGHS i sien sig Saisinssis Suisiase Fb wag ia oe Sede sabe Teves 
Middlings purifiers, feeding device for, C. A. 


Smith 
Mortising machine, A. J. Heise 
Motion, device for converting, G. W. Richardson. 338,780 
Motor. See Electric motor. Electro magnetic 

motor. Steam motor. 

Mowing machine, W. A. Morgan, Jr.........eeeeeee 


Nails, die for making wire, B. H. Gedge............ 388,730 
Nut lock, G. P. Fuller... ..... . 838,729 
Nut lock, J. Paisley ...........cccccccceccccecccceeeuee 388,866 
Nut lock, E. R. Procter (r)........ ss. sees 10,704 
Oil burner, Morrison & Smith. + 338,862 
Oil can, W. Dinsmore................. »« 838,832 


Oil on water for calming the same, apparatus fo 

discharging, J. Gordon, Jr 
Oil separator for stem and water, E. Polte 
Ordnance carriage, T. Nordenfelt.......... 338,766 
Ore concentrator, McAnney & Rieley. see 338,856 
Ores and mineral substances, screen for, S. R. 


++ 838,772 


POMS 23540. gedasied a alsasietslosiees tne vieadehbeeee aicca +. 338,847 
Ores of nickel and cobalt with oxide of mangan- 
ese, reducing, F. Lotter. Geeta 339,067 


Organ and sewing machine, combined, J. R. Hess- 


++ 838,700 
«+ 839,100 
+ 838,767 
«+ 838,868 
- 889,070 


Packing, piston rod, W. A. P. Bicknell........... 
Packing, steam, KE. J. Hoskins. 
Paint can, EB. Norton.............06 
Paint, mixed, Pearce and Beardsley 
Paint, mixed, C. J. Mountford.. 5 
Paving block machine, D. G. Ross «. 339,015 
Pegging machine, F. Chase...........ssccseeccececee 338,930 
Pen and pencil case, S. W. Wood +6 839,123 
Pencil sharpener, F’. Worn.... . 
Permutation lock, A. Stoner.. seseee 388,886 
Physicians’ prescription papers, etc., case for, F. 
MCR isis vecsethe cece sees eeon duties tos semaseue tes 
Piano action frame, upright, W. & C. E. Bourne.. 
Piano string bridge, J. W. Reed...............seeeee 
Picture frame moulding, machine for embossing, 


338,807 
388,918 
388,779 


838,800 


338,961 


Pipe. See Sheet metal pipe. 
Pipe coupling, B. F. Ritchie. «. 838,783 
Pipe coupling, A. Wilbur. «839,036 


Pipe cutter, F. H. Conner wee 338,716 
Pipe wrench, G. M. Gillett. . «. 338,731 
Planing and matching machine, G. Johnson, Jr... 338,973 
Plow, Z. O. Clebert « 338,932 
Plow, T. E. Jones..... 338,844 
Plow, A. R. Tomlinson. - 339,080 
Plow, A. Westling.... 388,897 
Plow, sulky, E. Falk.. 388,834 
Plow, wheel, J. M. Young.. 339,037 
Pneumatic tube, J. L. Knight. 339,105 
Pocket battery, G. Otto 338,770 


Pool rack and ball spotter, combined, G. Henkel.. 338,735 
Post. See Fence post. 

Potato digger, Williams & Mattice............. seeee 308,812 
Press. See Baling press. Seal press. 

Press, H. Pattison..... cccceceee ce ccceceeeeeceeeeee 338,867 
Pressure gauges, circuit closing attachment for, 

M. W. Grovesteen «» 839,094 
Printing machine, Richarz & Scot: «» 889,014 
Printing, nature, T. Honeywood «. 339,057 
Printer’s form clamp, G. H. Randall............... 338,777 
Printing surfaces, damping lithographic, J. W. 

Osborne. - 838,769 


- 838,878 
338,849 


Projectiles, sabot for high explosive, D. Moore.... 338,762 


Protector. See Sleeve and glove protector. 
Pump, E. Neff. + 889,005 
Pump, beer, P. R. Greene « 838,838 


Pump, combined force and lift, G. S. Ayer. . 838,689 
Pump, lift, J. A.J. ArnOld..........0. cece ee ceeevoee 338,687 
Rack. See Display rack. Hay rack. Suspension 

rack. 
Radiator, steam, Barnett & Bavier. - 888,911 
Rail brace, T. A. Griffin ........... - 838,953 


« 838,796 
- 839,018 


Rail support, F. W. Snow.......... 
Railway, electric, W. M. Schlesinge 


Railway rails to plates, reducing old, EB. B. Stock- 

ING aes tees dele coeese cs sa sae dade dle saney - 839,118 
Railway signal, A. Castro « 338,927 
Railway signal, automatic, E. D. Dougherty.. « 338,720 


Railway switches, alarm mechanism for, R. 8S. 
Belisle - 838,915 

Ratchet mining drill, G. W. Nixon.. ais - 338,863 

Razor guard, C. F. Nesler..........cceseccecssceseees 838,864 

Recorder. See Electric time recorder. 

Reel. See Flour bolting reel. Harvester reel. 

Regulator. See Electric machine regulator. 
Windniill regulator. 

Roaster. See Coffee roaster. 

Rock drill machine, S. Hussey............sseeeeeee < 

Rock, machine for breaking submerged, H. C. 

. 839,090 

- 838.913 


839,103 


Rope, metal, T. C. Batchelor 


Rotary engine, R. Auger. «. 338,688 
Rotary engine, R. Rasmussen . 338,778 
Safety tank and automatic filler, B. S. Koll. . 889,106 
Salt to stock, device for supplying, G. Milliken.... 338,761 
Sash balance, Ames & Harris «.. 838,817 
Sash fastener, R. Gibbon........ . 838,837 
Saw filing machine, 8. C. Rogers ~ 838,787 
Sawmill, reciprocating, H. McEvilla.. 339,000 
Sawmills, log pusher for, R. W. Shelbourne. 338,884 
Saw setting device, C. J. Balch...... . 388,698 
Saw vise, O. Seely 33902 
Screw, C. Hall..... $88,956 
Seal press, E. J. Brooks...........0e008 « « 339,042 
Seat. See Vehicle.seat. 

Seeder, C. W. Levalley..........ccceee cc eeeeeeeeeeeee 338,987 
Separator. See Magnetic separator. Ore sepa- 

rator. 

Setting apparatus, automatic, T. W. Burt.......... 338,824 
Sewing machine, J. B. Price............. . 389,113 


. 389,069 
. 338,999 
339,112 


Sewing machine bobbin case, G. M. Morri: 
Sewing machine, broom, G. F. McCombs. 
Sewing machine shuttle, J. B. Price.. ... 
Sewing machines, binding attachment for, N. 


« 888,774 
Sewing machines, fan attachment for, F. Carter.. 338,925 
Sewing machines, welt guide for, J. Challoner, Sr. 338,928 
Shafts or elevators, safety lock or catch for, C. C. 

- 839,032 
Sheet metal pipe, D. A. Ritchie.... « 338,877 
Shoes, safety strap for rubber or other, O. G. 


FANG i sevenieles otis celia Saale ela bd evict ess conae's . 338,981 

e+ 838,943 

Sieve; W... HOlMMECS 46 -sise civesicssdeees eee esses Secs 339,056 
Signal. See Railway signal. 

Skate, roller, M. C. Henley........ssssseessees aiddeten 388,736 

Skate, roller, Mains & Converse........ esees . 888,993 

Skid, spiked, W. H. Polleys................ . 338,872 

Sleeve and glove protector, M. W. Slack. . 338,790 

Snap hook, G. Bernd....... . 839,039 


Snow plow, E. Leslie . 338,759 
Soda, manufacture of blocks of bicarbonate of, 
Carson & Harned - 338,924 
Sole edge burnishing machine, J. W. Dodge.. . 339,049 
Speed indicator, K. W. Hedges 338,966 
Speed indicator, centrifugal, H. Herden . 838,841 
Speed regulating device, J. Bevier . 338,916 
Spinning frames, traveler cleaner for ring, C.C. 


«838,831 
Spool holder, A. A. Murphy... . 888,764 
Spring. See Vehicle spring. 


Stair rod securer, D. Keiser. 


- 338,978 


Steam boiler, J. G. S. Garwood « 389,093 
Steam boiler, W. I. Tobey........... « 338,805 
Steam boiler, multitubular, F. S. Morris 388,861 


Steam engine, O. F. Rodehaver.. 
Steam engine, oscillating, M. Ulrich 338,890 
« 338,934 
+ 838,854 
« 338,723 
wee 338,954 

- 338,842 
- 338,701 
eee 338,789 
+» 388,721 
« 338,734 
~ 339,096 
++ 338,984 


Steel, manutacturing, E. F. Falconnet 
Stove, D. Habig 
Stove. oil, H. IL. Howse 
Stove or range, A. M. Blakesley .. 
Stove, reservoir cooling, M. Hertenstein. 
Street sweeping machine, C. Drill 
Striping machine, J. Hamill.............. 
Submarine torpedo boat, Haight & Wood 
Supply tank, self-acting, J. H. Lawless 


Suspension rack, M. E. Dy@..........cceeeseeeeseeees 389,088 

Switch. See Automatic cable road switch. Tele- 
phone switch. 

Switch lock, H. B. Potter.............seeeeeseeeecees 338,873 

Table. See Folding table. Garden table. Iron- 

_ ing table. 

Tablet and file, combined, W. G. Smith............ 338,795 

Tank. See Safety tank. 

Telegraph transmitter, G. W. Baldrige.............. 338,691 

Telegraph transmitter, G. H. Lasar.... ....... ... 338,757 

Telegraphs, branch circuit for quadruplex, W. 
Maver, Jr. 


Telephone, mechanical, H. Lamont. 
Telephone, pueumatic acoustic, J. A. Maloney, 


338,994, 338,995 

Telephone switch, W. C. Turnbull.................5 338,889 
Telephone systems, galvanic battery and switch 

for, C. A. A. T. de St. Aubin..............000 ee 338,938 


Telephone transmitter, W. C. Turnbull. 
Tension wheel, S. T. Williams. 
Thill coupling, H. J. Iles 
Thrashing machines and separators, brace for, J. 


RRUCZMAD oon occ asin soe cs siossieige v'e.cia sisia'n s cedie 0 eeaesivee 338,784 
Time recorder, electric, A. C. Frieseke.. « 339,092 
Tobacco, machine for treating leaf, R. E. Ellis.... 339,089 
Toy, C. A. Hotchkiss 339,101 


Traction wheel, H. C. Reagan. 339,012 
Trap. See Steam trap. 


Trimming the edges of hollow articles, machine 


Tor, BYS. Higgins. «6c eccieis ces ceesesee ececicense'cces 338,969 
Tube. See Pneumatic tube. 
Turn buckles, blank for, C. H. Williams...... .. 838,813 
Type writing machine, C. Spiro....... .. . 839,078 
Valve, Page & Soden.... .... . 338,771 
Valve, safety, J. M. Coale.. . 888,827 


Vapor engine, W. H. Wood.. . 338,814 
Vehicle seat, G. H. Sawyer.... . 339,016 
Vehicle, spring, Earle & Crofoot.............eeeeees 338,940 


Sesiens +++ 839,019 
- 838,905 
339,099 


Vehicle spring, D. M. Sechler.... 
Vehicle spring, J. R. Wright................. 
Ventilator and chimney top, H. O. Herrmann..... 
Vessels, buoy attachment for, P. Micheletti....... 338,859 

- 338,876 


Wagon gearing, P. J. Richter 
Warping machine, T. Clay............cecccecceeeeees 338,713 
Washing machine, L. Cline.............cceeeeeeeeees 388,714 


Washing machine, J. S. Headen. « 338,840 
Washing machine, W. V. Lawlor. we. 339,065 
Washing machine, A. Luttinger. . 839,107 


Washing machine, J. H. Mitchell 
Watch case pendant, C. Kistler........ 
Watch, stem winding and setting. W. H. F 


- 389,004 
+++ 838,753 
‘itz 


Watch stem winding and setting mechanism, W. 
Hi. Fitz Gerald...........seesseee ceeeeeeeseeseeee 
Watches, combined wheel and pinion for, G. E. 
Hart.. wees s 838,959 
Watches, mainspring barrel for, G. E. . 338,960 
Water closet cistern, J. Kaufmann.......... 


338,945 


- 839,062 
Water closets, effluvia ejector for, W. Smith. 338,794 
Water gauge, G. A. Henderson............ « 838,737 
Water meter, piston, F. W. Jenkins. « 838,972 
Weatherboard gauge, J. H. Snyder 839,077 
Weather strip, J. M. Osborn.................6 «+. 889,009 
Weighing apparatus, grain, F. C. M. Meyer........ 339,002 
Wheel. See Car wheel. Metal wheel. Tension 


wheel. Traction wheel. 
Wheel, T. H. Carlin... 2. ...cccececeesseeeeeeeee ei acis 
Wheel and pinion, manufacture of combined, G. 
338,962 
338,988 
338,816 


Wheels, manufacture of metal, J. R. Little........ 
Windmill, S. Albright... 
Windmill, S. Standish... .-- 888,799 
Windmill regulator, G. M. Beard oe. 888,914 
Windmills, detachable guide bearing for recipro- 


catings rods of, Smith & Woodard............. 338,793 
Wire by electrolysis, apparatus for forming, M. 

GQ PAOD sy sv aitisieicie sg tecde's dies tieeeice a vins oes @ ou Seca? 338,941 
Wire, covered or insulated, W. M. Habirshaw..... 338,733 
Wool, scouring, C. TOppan.......ccccscesceccecsovces 338,806 
Wrench. See Pipe wrench. 

Wrench, H. Bornstein............ceceeee cece cecerenee 838,707 
Wrench, J. Pusey..........sccsececcccccccccccescesees 838,874 
DESIGNS. 

Bridle rosette, W. F. Riker............ sigeded sieves esse. 16,596 
Clock case, L. C. Hiller... .....ccccsececceceecees sees . 

Indicator cover, C. E. Dey.... 


Latch case, J. R. Payson, Sr.. 
Leather, etc., ornamentation of, S. hLoewenherz, 

. 16,592, 16,593 
Parasol or umbrella top, N. L. Seguin............... 16,597 
Pin, scarf, J. A. Bidwell.. 
Vessel or dish. J. E. Miller. 


TRADE MARKS. 


Beer, lager, Peter Schoenhofen Brewing Company, 
13,147, 13,145 
Boots, felt, W. C. & J. H. Brooks..............ese0e8 13,129 
Chocolate, preparation of, H. O. Wilbur & Sons.... 13,141 
Chocolate and cream and of cocoa and cream, va- 
rious preparations of, H. McCobb..............++ 18,145 
Corsets, dress stiffenings, and waists, E. K. War- 


Fruits, dried, Noerdlinger & Brother 
Gum, chewing, C. T. Heisel. 
Liniment, C. E. Clark 
Medicine for the eure of rheumatism and other 
like complaints, liquid, G. Quarrie... 
Mohair plush, W. Foerster & Co... 
Oil, petroleum, B. S. Pray 
Petroleum, refined, W. R. Grace & Co............068 13,182 
Remedy for the cure of corns, Hiscox & Co......... 
Silks, armures, satin-faced goods, serges, or other 
silken fabrics, fancy colored, Poidebard Silk 
Manufacturing Company.........s.cceeceesceeeees 15,137 
Soap, laundry, Samoset Manufacturing Company.. 13,149 
Saponaceous cleansing compound, Ford Acme 
Renovator COMpPany........se cceseeeccenceceeees 18,142 
Three-leaf twilled silesias and other cotton lin- 
ings, Hyde & Burton «++ 18,148, 13,144 
Vermifuge, G. F. Payne 18,136 
Whips and whip lashes, E. K. Warren 
Whisky, R. G. McCorkle & Co..........eeeeeeeeeeeees 13,146 


a 
J 
— 
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A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. We alsofurnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 


Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- | 


going list, at a cost of $40 each. For full instruction 
address Munn & Co.,%6i Broadway, New York. Other 


foreign’patents may also be obtained. 
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Mdvertisements. 


Inside Page, each insertion - - = 75 cents a line. 
Back Page, each insertion - = - $1.00 a line. 


. (About eight words to a line.) 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in newt issue. 


Remington Standard Type-Writer 


Purchasers per- 
mitted to return by 
Express C. O. D. for 
full purchase price 
at any time within 
thirty days, thus 
giving an opportun- 
ity for comparison 
with other ma- 
t ~ chines. 


Wyckoff, Seamans & Benedict, 


339 Broadway New York. 


g PACKING ca 


BOSTON, 
CONGRESS St. 


NEW YORK. 
33 JOHN ey 


STAMPED METAL GOODS, 


and other Articlesin Brass and other Metals (the Dies 
and Tools formakingsame). Patent Novelties, Electri- 
cal Inventions, Special Machinery, Castings, &c. Manu- 
factured to order by MARTIN BROS., Manufacturers, 

ock Box 285, New ‘Brunswick, N.J. 


04 HAND MACHINERY 


Lists sent. 
N.Y. Machinery Depot, 
Bridge Store No. 16, 
Frankfort Street, N. Y. 


PETROLEUM AS FUEL IN LOCOMO- 


tive Engines. A paper by Thomas Urquhart.—How loco- 
motives are arranged for burning petroleum. The spray 
injector. Storageof petroleum. Experimental engines 
and tenders. Results of comparative trials. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT Ne@. 455. Price 
10 cents. To be had at this office and all newsdeualers, 


PX Woodworking Machinery. ¢ 
B For Planing. Mills, Furniture 
and Chair Factories. Car and 
Agricultural Works, Carriage 
and Buggy Shops, ard General 
‘Wood Workers. Manufact’d by 
The Egan Company, 
Cincinnati, O. U.S. A. 
Full assortment of Perin Saw Blades, # 


A TREATISE ON STEAM BOILER INCRUSTATION 


and Methodsfor Preventing Corrosion and the Forma- 
tion of Scale, including Methods for Determining the 
Constituents and a Description of Dr. Clark’s Soap Test 
for Determining the Degree of Hardness of Water; the 
Effects of Rain, River, Well, and Sea Waters on Steam 
Boilers; Compounds and Apparatus for Purifying, Soft- 
ening, Heating, Filtering, Spraying, and Separating For- 
eign Matter with from Mine, River, Well, and other Wa- 
ters; Apparatus for Feeding Chemicals with the Water 
to Steam Boilers, and for Economizing in the Quantity 
of Water Consumed for Generating Steam in Places 
where the Supply of Water is Limited; Devices for Re- 
moving the Mud and Sediment and for Blowing off the 
Less Crystalline Substances and Salt from Steam Boil- 
ers; Including also a Description of Compounds for Soft- 
ening Incrustations and Methods Claimed as Preven- 
tives to_the Incrustation and Corrosion of Land and 
Mar ne Steam Boilers; also a Complete List of all Amer- 
ican Patents Issued by the Government of the United 
States from 1790 to July 1, 1884, for Compounds and Me- 
chanical Devices for Purifying Water and for Prevent- 
ing the Incrustation of Steam Boilers. Illustrated by 
sixty-five engravings. By Charles Thomas Davis, author 
of ‘‘A Practical Treatise on the Manufacture of Bricks, 
Tiles, Terra-Cotta,” ete. Price $2.00 A catalogue of 
books sent to all who will apply. Address MUNN & Co., 
361 Broadway, New York City. 


FRICTION CLUTCH 
Pulleys and Cut-off Couplings. 


JAS. HUNTER & SON. North Adams, Mass. 


THERAPEUTICAL EFFECT OF THE 


Internal Administration of Hot Water in the Treat- 
ment of Nervous Diseases.—By Ambrose L. Ranney, 
M.D. Rules for administration. The effects of the 
treatment. Theory of the action of hot water. Points 
in its favor. Conclusions. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 463. Price 10 cents. To 
be had at this office and from all newsdealers. 


Kaestner Friction Clutch, 


FOR 
Gearing, Pulleys, 


OR 
COUPLINGS. 


CHAS. KAESTNER & CO., 
Builders of General and Spe- 
cial Machinery, 
808-811 8. Canal Street, 
Send for Catalogue. Chicago, Ill. 


THE NATIONAL TRANSIT COM- 


pany’s Pipe Lines for the Transportation of Petroleum 
to the Seaboard, Discovery of petroleum. Former 
modes of transportation. he origin of pipe lines. 
General description of the longest line in use. Illus- 
trated with map and profiles. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 496. Price 10 cents. 
To be had at this office and from all newsdealers. 


YAN DUZENS 
MECHANICAL 
ILER LEANER 


ea iy 
| REMOVES AUMUD gg”. MANUFACTURED BY 


SAL E.W.VAN DUZEN sSriia> fl 


SCALE 


THE AMERICAN OIL AND GAS 
Fields.—A genera, account of the petroleum industry in 
America, by Pros. James Dewar. f.R.S. Tracts where oil 
is found. Manner of obtaining oil. Relations of gas to 
oil. Analyses of oil gas. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT NO. 498. Price10 cents. To 
be had at this office and from all newsdealers. 


ae ss 

_ THE ONLY: PRACTICAL 
ELECTRIC MOTORS 
+FOR FAMILY SEWING MACHINES. 
SETHE ELECTRO-DYNANIC Co PHILA, 
224 CARTER S= PHILADA, PA. 
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Joshua Rose’s Great Treatise on 
Steam Engines. 


IN PRESS, FOR EARLY PUBLICATION. 


Modern Steam Engines. An Elementary Treatise 
upon the Steam Engine, written in Plain Language, for 
use in the Workshop as well as in the Drawing ¢ fice ; 
Giving Full Explanations of the Construction of Modern 
Steam Engines; Including Diagrams showing their act- 
ual Operation; Together with .Complete but Simple Ex~ 
Rg anations of the perations of Various Kinds of Valves; 

alve Motions, Link Motions, etc., thereby enabling 
the Ordinary Engineer to clearly, Understand the Princi- 
ples lavolved in their Construction and Use, and to Plot 
Out their Movements upon the Drawing ‘Board. By 
JOSHUA ROSE, M.E., author of “‘ The Complete Practical 


Machinist.” Tlustrated by over 400 engravings. In one 
volume, 4to, 320 pages. Price, $6.00, free of postage to any 
address in the World. 


Subscriptions will now be received, payableon publication, 

(2A pro: pectus showiug the contents of this magnificent 
book now ready, and will be sent freeto any one who will 
Surnish his address to 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
810 Walnut Street, Philadelphia, Pa., U.S. A. 


FOR SALE. Manufacturing Property 


NearRailroad. Factory, 78x42 feet, heavy built, 4 tories, 
Boiler House and ElevatorTower, Boilers, Engine, $ 

ing, Machinery, and Belting allin good order. Sarees 
American Braid Co., W. Cheshire, Ct. 


LIFE SHORT: WRITE Way | 
pian ahr 
Address? The American i. 

Machine Co, Hartford, Conn; 
New York Office, 237 Broadway, 


DRAINAGE.—A SERIES OF VERY 
excellent directions for draining railways, roads, etc., 
by Mr. Charles Paine. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 468. Price 10 cents. To be 
had at this office and from all newsdealers. 


BEFORE YOU BUY A BICYCLE 


Of any kind, send stamp to A.W, G 

Dayton, Ohio, for iarge eee ME 
List of NEw _and SECcOND-HAND MACTIINES. 
econd-hand BICYCLES taken in exchange. 
BICYCLES Repaired and_Nickel Plated. 


THE NEW “GRESHAM” PATENT 


Automatic Re-Starting: Injector, 


Invaluable for use on Traction, Farm, Portable, 
Marine, and Stationary Engines of all kinds. 
Handles required. 
break. 
matically, after interruption to feed from any cause. 
Reliable and Cheap. 


No 
Water Supply very diflicult to 
Capability of restarting immediately, auto= 


——— 


Sole Manufacturers in the United States and Canada, 


Nathan Manufacturing Co. 


92 & 94 LIBERTY ST., N. Y. 


ICE. REFRIGERATING 


JOHN GREENWOOD CO. 
ROCHESTER N.Y 


RESERVOIRS. 


The only absolutely water-tight reservoirs for towns 
and cities; also acid-proof reservoirs. For description 
send to T. NEW, 32.John Street, New York. 


MENTAL CONTAGION IN INEBRIE- 


ty; an interesting psychological study.—By TT’. D. 

rothers, M.D. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 474. Price 10 cents. To be had at 
this oftice and from all newsdealers. The same number 
contains a paper by I. L. Wright. M.D., on The {’roperty 
of Alcohol which Allires the Neurotic to Drink. 


POINTERS for Users of Steam Pumps. 
Van Duzen’s Patent Steam Pump 
Geen Sg, HOt or Cold. Is 
an Pum; andy or Impure; A 
: t Wateror Liquids. § Efficient. 


ICE- HOUSE AND COLD ROOM.—BY R. 


G. Hatfield. with directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, 59. Price10 cents. To be had at this office 
and of all newsdealers. 


FAY’S MANILLA ROOFING 


Takes the lead. Cheapest, Handsomest & BEST 
Roofing. Samples, Catalogue, and Testimonials sent free. 
Est’d 1866. W. H. FAY & Co., Cooper’s Point,Camden, N. J. 


THE MANUFACTURE OF CRUCIBLE 


Cast Steel.—A paper read before the Steel and Iron 
Institute by Henry Seebohm. A presentation of the 
facts connected with the oid-fashioned method of con- 
verting bar iron into steel and then melting it in clay 
pots to form ingots of cast steel. Contained in SCIEN- 
TIFic AMERICAN SUPPLEMENT, No. 464. Price 10 
cents. To be had at this office and from all newsdealers. 


‘DRAWING e 
INSTRUMENTS. 


FOREIGN PATENTS. 


Their Cost Reduced. 


The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced thé obstacle of cost is no longer inthe way of a 
large proportion of our inventors patenting theirinven- 
tions abroad 

CANADA.—The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario, Quebec, New 
Brunswick, Nova Scotia, British Columbia,and Mani- 
toba. ; 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas- 
ing. 

ENGI.AND.—The new English law, which went into 
torce on Jan. ist, 1885, enab'es parties to secure patents 
in Great Britain on very moderate terms. ABritish pa- 
tent includes England, Scotland, Wales,Ireland and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world,and her 
goods are sent to every quarter of the globe. A good 
invention is likely to realize as much for the patentee 
in England as his United States patent produces for 
him at heme, and the small cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
tected as in the United States. 

OTHER COUNTRIES.—Patents are alsoobtained 
on very reasonable terms in France, Belgium, Germany, 
Austria, Russia, Italy, 8pain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India, 
Australia, and the other British Colonies. 

An experience of FORTY years has enabled the 

publishers of TH SCIENTIFIC AMERICAN to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and proper- 
ly done and their interests faithfully guarded. _ 

A pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MUNN & CO., Editors and Proprietors of THE SCI- 
ENTIFIC AMERICAN, cordially invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices, 361 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mai] promptly 
answered. 

Address, 


j Lilustrated catalogue 
sent on application to 
Wo. 'l'. COMSTOCK, 
6 Astor Place, 
New York. 


MUNN & CO., 
Publishers and Patent Solicitors, 
361 Broadway, New York. 
BRANCH OFFICES: No. 622 and 624 F Street, Pacific 
Building, near 7th Street, Washington, D.C. 


NOVELTY ELECTRIC Co. 


Factory and Store, 5th and Locust Sts., Philadelphia. 


Everything Electrical. 


| Has no moving parts, conse quently no 
wear, no repairs. no trouble. Purchasers 
y assume no risks. as we guarantee every 
Pump. Above comparison with Jet 
Pumps, Ejectors, etc., made of Iron. 


take no cheap substitute. We make Ten 
Sizes. Prices from $7 to $75. Capacities from 100 to 
20,000 gallons per hour. State for what purpose wanted 
and send for Catalogue of “ Pumps.’ 

VAN DUZEN & TIFT, Cincinnati, 0. 


Demand this Pump of your dealer and ; 


and Ventilating Machines 
Jarmans Patent. YORK 
MFG. CO., York, Pa. 


A New Drill Chuck. 


THE HARTFORD. 

No. 1 holds 0 to 44 in. . Price, $7.00. 
No. 2 holds 0 to 34 in. Price, $8.00. 
Ga" It cannot be excelled. Address 
THE CUSHMAN CHUCK CO., 
Hartford, Conn. 

Orany dealer in machinists’ Tools. 


MODEL and g_ ‘uifortircmas. 


XPERIMENTA C.E.Jones&Bro, 


CINCINNATI, 0. 
WORK 5 SPECIALTY. (Mention this - Paper.) 
HYPNOSCOPE.—A PAPER BY J. 


Ochovvicz, M.D., describing a new apparatus for ascer- 
taining to whut degree persons are hypnotizable. With 
three figures. Contained_in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 473. Price 1@cents. Tobe had at 
this office and from all newsdealers. 


WOODWAREMANUFACTORERS, CARPENTERS, &c. : 


For sale, exclusive State rights for a much needed 


and highly indorsed article required in everyhouseand ; 


tohandle. Profits 300 per cent. 


Puncane a 
ADGER. 42 W. 133d Street, New York City. 


| IMPROVEMENTS OF PRAIRIE ROADS 


and Streets. By T. J. Nicholl, C.E. Economical and 
Practical Suggestions, with six fi} res ; on Width, Draine 
age, Ditching, Rolling Soils, Culy verts, and Cost. How 
to Keep in Repair. Laying out the Streets ot a Town, 

with Cost, and Repairs needed, etc. SUPPLEMENT 150. 
Price 10 cents, 


Architects, Contractors, Builders 


Should not fail to examine the merits of 


THE ORMSBY SASH BALANCE. 


IN OLD FRAMES, IN NEW FRAMES, 


i = 
| 


A Pefet Sut for Weights all Canis 
ORMSBY SASH HOLDER C0O., 


92 UTICA STREET, BOSTON, OPPOSITE 
| _B. & A. DEPOT. 


CONSTRUCTION OF STABLES. — A 
paper by A. W. Wright, describing a model stable j just 
mished for the North Chicago City Railway. Contained 
in ScIeENTIFIC AMERICAN SUPPLEMUNT. No. 463, 
Price 10 cents. To be had at this office and from all 


newsdealers. 
ORDER FROM_OUR 4c a 


I 
2:¢. “SPECIAL List.” 
ROUGH Jon. Noye ntz.co. FINISHED 
BUFFALO, N. Y. 


(2 Keyless Locka mailed on receipt of price. 
NO. 325. Flush Dial Chest Lock for1in. wood, $2.50 


PULLEYS 


300. Beveled «« Drawer ‘“ ¢ ai in, “ 1.50 
310. “ Closet “ “ 13¢in. 1.95 
1865, bd “Sate $a, ee Yi in. iron, 2.50 


“ 


Spring Latch Lock 1 in. to 214 in. 3.00 
[See illustrated artic le, page 227. last issue. 


MrLLBEeR TBoecHK SO <5 
813 to 821 Cherry St., Phila., Pa., U.S. A 


THE IMPROVED 


Rider Hot Air Pomping Engine 
For City or Country Residences, 


Burns Coal, Wood, or Gas. Safe, Simple 
Durable. 3,000 in use. Send for 
Illustrated Catalogue ‘‘ A.” . 


“M3 SAYER & CO,, 34 Dey St, New York. 
SINKING THROUGH QUICKSAND. 


—<A paper by H.W. Hughes, describing the Poetsch 
process of sinking through quicksand by means of arti- 

cial freezing. Contained in SCIENTI#ic_ AMERICAN 
SUPPLEMENT, No. 468. Price 10 cents. To be had ta 
this office and from all newsdealers. 


— 


Mention this paper. 


dala YORK BELTING AND PACKING COMP’Y. 


standard BELTING, PACKING, 


Warehouse: 


Emery Wheel. 
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J. BD. CHEEVER, Dep’y Treas. 
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SOLID VULCANIT}E 


Eimery Wheels. 


All other kinds Imitations and Interior. Our name is stamped in full upon all our 


and HOSE. Address 


NEW TORE BELTING & PACKING Co. 


15 Park Row, opp. Astor House, New York. 
Branches: 308 Chestnut St., Phila., 167 Lake St., Chicago, 52 Summer St., Boston. 


Leffel Water Wheels, 


With Important Improvements. 
11,000 IN SUCCESSFUL OPERATION. 


FINE NEW PAMPHLET FOR 1885 
Sent free to those interested. 


JAMES LEFFEL & C0., 


Springfield, Ohio. 
110 Liberty St., N. Y. City. 


QUICK alFIGURES. 


A book of much Valuable Titoeeadeaiat . 


ENGINEERING PROGRESS IN 1884.— 
Report of the 18th Annual Convention of the American 
Society of Civil Engineers. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT NO. 498. Price 10 cents. To 


All 
Dealers. 


How to 
become. 


be had at this officeand from all newsdealers.— 


RY. 8. MOEN 


LAS 
OFS> pESCRIPTION 
STEEL WIE © EVERY PetetL SPRINGS NENYORK CTY 


25 YEARS ON LATTES. 


Simple Rule; Hits to swear by before trying; no guess 
work. Send 50 cent postal note to M. EB. ARD, 9 Sth 
Street, So. Brooklyn, N. Y.. »andgetit byt return mail. 


PERFUMES.—A PAPER BY JACOB 


Jesson, describing various articles used in perfumery, 
and the mode of preparing essences therefrom, stating 
the amount #1d cost of material required, and givin 
over thirty <ormulas. for handkerchief extracts, wit 
the cost 01 vach. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 47:22. Price 10 cents. To be had at 
this office and from all newsdealers. 

ELECTRIC BELT, Suspen- 


if $3 sory, etc., for Kidneys, Pain, 
ANervous and Weak. A TRUE CURA- 

TIVE. Pays agents big. Circulars free. 
FLETCHER & CO., Cleveland, Ohio. 


THE RESOURCES. OF ALASKA.—AN 


interesting paper by Frederick Schwatka, Timber 
Jands. Yellow cedarand its value. The salmon indus- 
try and salmon canneries. Whale fishery. Scenery of 
Southeastern Alaska. The fur industry. Mineral re- 
sources, Agriculture. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 496. Price 10 cents. To be 
had at this office and from all newsdealers. 


IT PAYS TO 
GET THE BEST 
SENO COPY 
WITH STAMP 


FOR ESTIMATE 
NO MATTER 
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SCANT 


Draftsman’s Adjustable Curve Ruler, makes any 
shape curve, $1.50. . W. DAVENPORT, Providence, 
R. 1. Send for card. 


ENGINEER’S POCKET BOOK. BY 


Charles 11. Haswell, Civil, Marine, and Mecnanical En- 
gineer. Giving Tables, Rules, and Formulas pertaining 
to Mechanics, Mathematics, and Physics, Architecture, 
Masonr , Steam Vessels, Mills, Limes, Mortars, Cements, 
ete. pages, leather, pocket-book form. ’ Price $4: 
This valuable work will be sent on receipt of price by 


MUNN & CO., New York. 
FOOT OR FOR WOOD 


POWER L A T H E S OR METAL. 


Allsizes. Catalogues free. Lathes on trial. 
SEBASTIAN, MAY & CO., 
165 West 2d Street, Cincinnati, 0. 


ON SEWAGE DISPOSAL-—BY PROF. 


H. Robinson. Sewage disposal on land. Sewage dis- 
posal by chemical treatment. Sewage disposal by dis- 
charge into river or sea. Contained in ScIENTIFIC 
AMERICAN SUPPLEMENT, No. 46%. Price 10 cents. T'o 
be had at this office and from all newsdealers. 


PURE NATURAL LUBRICATING OIL. 
For Steam Cylinders and for keeping Boilers Clean and 
free from scale. Put up in ten gaJlon cans, and shipped 
to any address on Brace) of five dollars. 

RANKLIN OIL WORKS, Franklin, Pa. 


CHOLERA.--ABSTRACT OF A PAPER 
by Dr. F. H. Hamilton, presenting the various facts that 
are absolutely known about Asiatic cholera. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 471, 
Price 10 cents. To be had at this office and from all 


newsdealers. 
H EL penses paid. Valuable outfit and particulars 
free. J. F.HILL&CO., Augusta, Maine. 


= New Catalogue of Valuable Papers 


contained in SCIENTIFIC AMEHICAN SUPPLEMENT, sent 
freeof chargeto any address. 


WANTED. $50 A WEEK and ex- 


MUNN’ & CO.., 361 Broadway, N. Y 


OTTO CAS ENCINE. 


GUARANTEED TO CONSUME 25 to %5 
PER CENT. LESS GAS THAN 


SCHLEICHER, SCHUMM & COo., 


and July 20th, 1880. to Mr. S. I. 


A N Y OTHER GAS ENGINE 
Per BRAKE-HORSEPOWER 


PHILADELPHIA and CHICACO. 


ROCK BREAKERS AND ORE CRUSHERS. 


We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers eon- 
taining theinvention described in Letters Patent. issued to Eli W. Blake June 15th. 1858, togeth- 
er with New AND VALUABLE TMEROV EME ®NTS, for which Letters Patent were granted May llth 

arsden 
the superintendence of Mr. Marsden, who, for the past twenty years, has been connected with 
the manufacture of Blake Crushers in this country and Englan 

ARREL FOUNDRY AND MACHINE CO, "Manufrs., Ansonia, Conn. 
COPELAND & BACON, Agents, New York. 


All Crushers supplied by us are constructed under 
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ON THE AGENCY OF WATER IN 


Volcanic Eruptions, with some observations on_ the 
Thickness of the Harth’s Crust from a Geological Point 
of View, and onthe Primary Cause of Voleanic Action. 
An interesting paper, read before the Royal So 
Prof. Joseph Prestwitch. Contained in. SCIENTI 
AMERICAN SUPPLEMENT, No. 496. Price 10 cents, 
To be had at this office and pone all newsdealers. 


ONLY, A Quick, Permanent 
Cure for Lost "Manhood, Debility, Ner- 
‘vousness, Weakness. No quackery. Ine 
disputable Proofs, Book sent ni sealed, 


free. ERIE MED. CO., BUFF. 


FUEL OF THE FUTURE—BY 


‘George Wardman. Historical notes on natura) gas. 
: Duration of the supply of natural £25, The economic 
| question connected with its use. Its advantages as a 

uel. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 497. Price 10 cents. To be had at this 
office and from all newsdealers. 


EAFNES its CAUSES ana CURE, by one 
who was deaf twenty-eight years. 
Treated most of the noted specialists of the day 
with no benefit. Cured himself in three months, 
—_ since then hundreds of others by same process. 
A plain, simple and successful home treatment. Ad- 
dress 1. S. PAGE, 128 East 26th Street, New. York City. 


BLOWPIPE-FLAME FURNACK.—A 


paper by A. C. Engert, describing a new boiler furnace, 
in the designing of which the chief objects have been 
economy in fuel and preservation of the boiler. Llius- 
trated with 2 figures. Contained in SCIENTIFIC AMERI-« 
CAN SUPPLEMENT, No. 47%. Price 10 cents. Io be 
had ta this office and from all newsdealers. 


CURE °22DEAF 


PECK’s PATENT IMPROVED CUSHIONED Ear DRUMS Perfectly 
Restore the Hearing, and perform the work of the natural 
drum. Invisible, comfortable and always in position. All 
conversation and even whispers heard distinctly. Sendfor 


{lustrated book with testimonials, FREE. Addressorcallon 


HISCOX, 853 Broadway, New *York. Mention this paper. 


Final cure in 10 days, and 
never returns. No purge, no salve, no 
suppository. Sufferers wil] learn of a simple omy 
Free, nye addressing C. J. Monn 78 Nassau St. 


Instant relief. 


WEAK A K gsuffering from the ef- 
fects of youthful er- 

rors, early decay, lost 

manhood, ete. Twi ete. Iwill senda wolaable treatise (sealed 
containing full particulars for home cure, free of! 
charge. Address Prof. F.C. FO WLER, Moodus, Conn. 


WEAK WEN! 


Whose VITALITY is failing, Brain DRAINED an 
a aly AUSTE D or Power PREM A'TURELY Wasnt 
NO a@ perfect and TAL REM in the 

CH H HOSPITA EDIES 
of REN by Prot. JE. AN ah KR ky, EI ME DIES. 
Adopted by aL Freneh P ans and being rapidty and 
successfully introduced here. A’ veak ening losses and 
drains promptly checked. TREATISE giving news) 
paper and médical endorsements, ¢., FREE. Consulta. 
tion (office or by mail) with six eminent doctors FRE E, 


CIVIALE AGENCY, No. 174. Fulton Street. New York 


FREE 


Who suffer from Nervous Debility, 

Lost Vigor, Exhausted Vitality, etc. 

TO A FREE TRIAL PACKAGE 
Of the celebrated MARSTON BOLUS, 
togetherwithSealed Treatiseand Testimo- 


NM E N nials, will be sent on receipt of2 stamps. 


Marston Remepy Co., 46 West Lith Street, New York. 


PERFEC?Y 


NEWSPAPER FILE 


The Koch Patent File, for preserving newspapers. 
ma, azines. and pamphlets. has been recently improved 
price reduced. Subscribers to the SCIENTIFIC AM- 
ERIGAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
ce of this paper. Heavy board sides; inscription 
“SCIENTIFIC AMERICAN,” in gilt. 


Necessary for 


every one who wishes to preserve the paper. 
Address 
| MUNN & CO., 
Publishers SCIENTIFIC AMERICAN: 


254 


Srientific 


American, 


fAprit 17, 1886. 


Inside Page, each insertion - - - '75 cents a line. 
ack Page, each insertion - - - $1.00 a line. 


(About eight words to a line.) 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in neat issue. 


A PLAIN BRACE, A RATCHET BRACE, 
A DRILL BRACE, ALL IN ONE. 

Material, Style, Finish, Durability, in 
all respects this Brace is warranted to be 
the best in any market. Sent by mail, 
postage paid by us on receipt of $3.00. 
Most Hardware dealers willfurnish it at 
the same price. MILLERS FALLS CO.., 
No. 74 Chamber St., New York. 


To Business Men. 


The value of the SCIENTIFIC AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into allthe States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent intiuence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publications in which you decide it is 
foryourinterest to advertise. Thisis frequently done, 
for the reason that the agent gets a larger commission 
from the papers having a small circulation than is allow- 
ed on the SCIENTIFIC AMERICAN. 

For rates see top of first column of this page, or ad- 
dress 


MUNN & CO., Publishers, 
361 Broadway, New York. 


l: JOHNS’ 
i e 
ASBESTOS: 

’ Roofing, Building Felt, 
Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 
Samples and Descriptive Price Lists Free. ‘ 


H, W. JOHNS M’F’G CO., 87 MAIDEN LANE, N. Y. 
175 Randolph St., Chicago; 170 N. 4th St, Philadelphia, 


DOUBLE BOATS.—TWENTY-ONE IL- 


lustrations of patented double boats, the general con- 
struction and plan of which are so clearly shown as to 
need no detailed description. Name of patentee and 
date of patent accompanying each diagram. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 232. 
Price 10 cents. To be had at this office and from all 
newsdealers. 


COLORS RED AND BROWN 


For peintin ROOFS, FACTORY and FARM BUILD- 
INGS, FENCES, IRON WORK, EXPOSED BRICK 
WALLS, &c. ade of Pure Linseed Oil and highest 
grades of Iron Oxide. Send for Circular. Address 

W. H. STEWART, 
Cortlandt Street, New York. 


74 
READY ROOFING, fornew roofs. 


LEATHER BELTING 
best and most reliable Belt 
ever introduced. Made by 
Sy C. A. SCHIEREN & CO. 
AS Mi 17 Ferry St., New York; 416 


Arch St., Philadelphia; 86 Federal Street, Boston. 


RUBBER BELTING 


, PACKING, HOSE, 


AND ALL OTHER KINDS OF 


FOR 


MECHANICAL AND MANUFACTURING PURPOSES. 


The Largest and Most Extensive Manufacturers in America. 


THE GUTTA PERCHA A 


ND RUBBER MFG. CO., 


New York, Chicago, San Francisco, Toronto. 


Colnmbia Bicycles and Tricycles, 


Reduction in Prices and Many 
Improvements for 1886. 


New Spring Catalogue Sent Free. 
The POPE MFG. C0.,597 Washington 8t., Boston 


Branch Houses: 12 Warren St., New 
York ; 115 Wabash Ave., Ohieag 0. 


TRAINING FOR MECHANICAL ENGI- 
neers.—A paper by Prof. G. I. Alden, treating of the 
ends which engineering schoolsmust aim to securein 
order to meet the growing demands of the profession. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, 
No. 46:2. Price 10 cents. To be had at this office and 
from all newsdeaiers. 


=VAPORATING FRUIT 


Full treatise on improved 
methods, yields, profits, ces : 
and general statistics, FREE. 


AMERICAN MAN’F’G CO. 7 


P.O. BOX R. WAYNESBORO: PA. aad 


HIGH EXPLOSIVES FOR WAR PUR.- 
poses.—A paper by Prof. C. E. Munroe, U.S.N.A., dis- 
cussing Some recent experiments on the use of high 
explosives for war purposes. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 474. Price 10 cents. 
To be had at this office and from all newsdealers. 


BEAUTIFUL EVER-BLOOMING 


ROSES 


Our Great Specialty is growing and distributing 
ROSES. We have all the latest novelties and finest 
standard sorts, in different sizes and prices to suit all 
wants. Over 450 choicest varieties to choesefrom, 

Wesend strongPot Roses safely by mail to all Post 
Offices, purchaser’s choice of varieties, all iabeled, 


3 TO 12 PLANTS GI, $3,t0 $!5 


w per Hundred. 
according to value. Twoyear Roses by express. Our 
New Guide, 78 pares elegantly illustrated, Free. 
Address THE DINGEE & CONAR 05 

se Growers, West Grove, Chester Co. Pa. 


CLARK’S DRYING, VENTI- 


LATING and EXHAUST 

: FANS. 

ey ~~. Cheapest. Most Effective. 
Price List Free. 

GEO. P. CLARK, 

“Windsor Locks, Conn. (Box L.) 


HARRISON CONVEYOR 


The finest work in the U. 8.; kiln 
dried lumber. All work guaranteed. 
OPERA CHAIRS, School Desks, Globes. 


AH. Andrews & Co. 35p¥anashear Cet 


Tap ealy 


a PATENT 


JACKET KETTLES, 


Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

HAND, BURR & CO. 

614and 616 Market St., Philade 


LUMINOUS PAINT.—DESCRIPTION 


of Balmain’s process of making phosphorescent paint, 
and also of the processes of{Krause, Sherwood'and Thow- 
less. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT No. 497. Price 10cents. To be had at this office 
and from all newsdealers. 


iphia, Pa. 


ASBESTOS. = 
y \ JEWELERS, CHEMISTS, MINERALOGISTS. 
2) vr ASBESTOS Guéps oF Aut xinvs 
i C 


WILLSNO Ts! LAKROUP JE CHALMERS- }PENCECO, 


— FOOT EAST BUST. NY — 


BOXWOOD AND ITS SUBSTITUTES. 


—A paper by J. R. Jackson, enumerating and describing 
the various woods that have been proposed as a substi- 
tute for box. Contained in SCIENTIFIC_AMERICAN 
SUPPLEMENT NO.497. Price 10 cents. Tobe had at 
this office and from all newsdealers. 


rr 


Handling 6rain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &c. 
Ggenicz | BORDEN, SELLECK & CO., { nraS0h2rs, }Chicago, Ill. 


THE CHEAPEST AND BEST :! 


*, 67 PARK PLACE, NEW YORK 


“a ENGRAVING FOR ALL ILLUSTRATIVE AND 
- ADVERTISING PURPOSES - 


REPAIR OF BOILER TUBES.—BY 
F. W. Bichholz. A very valuable paper. How to repair 
leaky tubes. How to remove worn-out tubes. Ow 
to repair tubes in service, and put them in place again. 
Illustrated with 11 figures. Cohtained in SCIENTIFIC 
AMFRICAN SUPPLEMENT, No. 467. Price 10 cents. 
To be had at this office and from ail newsdealers. 


TY - AND FINE GRAY IRON ALSO STEEL 
LEABLE ] CASTINGS FROM SPECIAL es 
ei Bea) FINE TINNING Jap, 

MAS DEVLIN 60,0 FFinisin. SPAN CNP 
JTH LEHIGH AVE. & AMERICAN ST. PHILA. «ND 


_ INTERNATIONAL INSTITUTE FOR 
Liquefied Carbonic Gas, 


. BRUNLER, 857 Broadway, New York. 
ICE-BOATS — THEIR , CONSTRUCTION 


and management. With working drawings, details, and 
directions in full. Four engravings. showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfall, 
M.£. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the saile 
ing and management of ice-boats. Price 10 cents. 


wm. Ai HARRIS, 
Providence. R. I, (Park &t.) Sixminutes’ walk Westfromstation. 
Original and Only Builder of the 


HARRIS-CORLISS ENCINE, 


With Harris’ Pat. Improvements, from 10 to 1,000 H. P 
Send for copy Engineer’s and Steam User's 
Manual. By J.W.HIIIl,M.E. Price $1.25. 


MENTION THIS PAPER. 


PATENTS. 


MESSRS. MUNN & CO., in connection with the publi- 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty one years’ 
experience, und now have wnegualed facilities for the 
preparation of Patent Drawings, Specifications, and the 

rosecution of Applications for Patents in the United 

‘tates, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments. and Reports 
on Intringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 


MUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 


BRANCH OFFICES.—No. 622 and 624 F Street, Pa- 
cific Building, near 7th Street, Washington, D.C. 


Directions and Dimensions for construction, with one 
illustration of cold, house for preserving fruit from 


: season to season. The air is kept dry and pure through- 


out the year at a temperature of from 34° to 36°. Con- 

tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116. 

ae 10 cents. To be had at this office and of all news- 
eaters. 


GOLD MEDAL, PARIS, 1878, 
BAKER’S 


Breakfast Cocoa. 


Warranted absolutely pure 
Cocoa, from which the excess of 
Oil has been removed. It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
WAM cal, costing less than one cent @ 

| Mi cup. It is delicious, nourishing, 


I ij@dmirably adapted for invalids as 
i well as for persons in health. 


C0., Dorchester, Mass, 


HYDROPHOBIA.—-A PAPER BY DR. 
G. Vaillant, giving his experience with simaba cedron 
as an antidote to hydropliobia. Contained in _SciEN- 
TIFIC AMERICAN SUPPLEMENT, No. 468. Price 10 
cents. To be had at this office and from ail newsdealers. 


IRON CLAD M'F'G GO” 
22 CLIFF ST..NY 


SEND FOR CIRCULARS OF 
WR 
aK Y 2 
“ATIS 4 MI ak 3 
58 Clinton CRON ee GO. eee 
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ARCHITECTURAL PERSPECTIVE 
for Beginners, with 11 Plates of Practical Examples. 
Quarto, cloth. By F. A. Wright. This book will be sent 
to any address, postage prepaid, on receipt of price by 
MUNN & Co., New York. rice $3.00. 


é = Tok Woe & 
RIE BE) 
C4 INCANDESCENT 

MACHINES. 


LIGHTING 
AND PLATING 


; hydromotor devised by Mr. Yagn for irrigating and 
other purposes. Contained in SCIENTIFIC AMWRICAN 
| SUPPLEMENT, No. 468. Price 10 cents. To be had at 
this office and from all newsdealers. 


Barnes? Foot-Power Machinery. 


Complete outfits for Actual Workshop 
Business. Read what a customer says: 

“Considering its capacity and the ac- 
curateness of your No. 4 Lathe, I do 
not see how it can be produced at such 
low cost. The velocipede foot-power 
is simply elegant. I can turn steadily 
fora whole day and at night feel as 
little tired as if I had been walking 
around.” Descriptive Catalogue and 
Price List Free. W. F. & JOHN BARNES 
Co. Address 1999 Main St., Rockford, Ill. 


ELECTRIC CONVEYORS.—DESCRIP- 
tion of two ingenious systemsfor the electric carriage 
of small packages. Illustrated with 13engravings. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
464. Price 10cents. To be had at this office and from 
all newsdealers. 


IT IS THE CHEA 


of mains easily obtained. 


JENIINS BROS., 
71 JOHN 8T., NEW YORK, 


It saves many expensive Blacksmiths’ Jobs. 
position. Expansion always 


13 SO. FOURT'H ST... PHILA. 


BLAKE’S IMPROVED PIPE HANGER. 


PEST AND BEST HANGER IN THE MARKET, 


Can be attached to pipe when in 
providedfor. Cheap because it is simple. Pitch lines 


o troublesome screws to adjust. 


SOLE AGHINTS, 
79 KILBY ST., BOSTON 
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iA NEW HYDRAULIC MOTOR.—FULL 


description,with nine illustrative figures, of a novel | 


THD AMERICAN DELL TELEPHONE C0, 


95 MILK ST., BOSTON, MASS. 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all kuaown 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 
MODERN BRONZE ALLOYS.—A PA- 


per by P. F, Nursey, C.E., presenting some valuable 
data concerning such bronzes as are_being usefully em- 
ployed for engineering purposes. The bronze of the 


ancients. Composition of bronzes. Phosphor bronze 
and its applications. Silicium bronze. Manganese 
bronze. elta metal. Phosphor-copper. Phosphor- 


manganese bronze. Phosphor-lead bronze. Phosphor- 
tin. Aluminum bronze. Silveroid. Cobalt bronze. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
465. Price 10 cents To be had at this office and from 
all newsdealers. 


VOLNEY W. MASON & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 


PROVIDENCE, R. I. 


THE 


Srientitic American 


FOR 1886. 
The Most Popular Scientific Paper in the World, 


Only $3.20 a Year, including Postage. Weekly 
52 Numbers a Year. 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry,Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, ete. 

All Classes of Readers find in the SCIENTIFIC 
AMERICAN a popular resume of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present itin an attractiveform, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. Itis promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twentv 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.—One extra copy of the SCIENTIFIC AMERI- 
CAN will be supplied gratis for every club of five subscribers 
at $3.20 each; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 


ble t 
ee’ DMEUTIIBT é CO., 
361 Broadway New York. 


THE 
° ose . 

Scientific American Supplement. 

This isa separate and distinct publication from 
THE SCIENTIFIC AMERICAN, but is uniform therewith 
in size,every number containing sixteen large pages. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralogy, 
; Natural History, Geography, Archeology, Astronomy, 
Chemistry, Electricity, Light, Heat, Mechanical Engi- 
_ neering, Steam and Railway Engineering, Mining, 

Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
| gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
-and valuable information pertaining to these and allied 
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